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Copnep:xanue:

I1ens OCBOCHHS IMCIIUILIHHBL

[lepedenb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHA IO AUCIHMILIMHE,
COOTHECEHHBIX C IIAHHPYEMBIMH pe3yJbTaTaMHi OCBOCHUS
00pa3oBaTeIbHON NMPOrpaMMBI

MecTto mucuuruakl B crpykrype OIIOII GakanaBpuara

O6beM AUCIHIUIMHE] B 3a4ETHBIX SIMHHUIEX ¢ YKa3aHHEM KOJIM4CCTB
aKa’IeMUYeCKHX, BBUICTEHHBIX Ha KOHTAKTHYIO paboTy 00ydaronuxcs ¢
npenonasaresieM (1o THIAM y4eOHBIX 3aHSATHN) ¥ Ha CAMOCTOATENBHYIO
paboty obyuaronmxcs

CozepaHue TUCIUIUIMEEL, CTPYKTYPUPOBAHHOE MO PasfeiaM C yKasaHueM
OTBENCHHOrO HA HUX KOJAYECTBA aKaIEMHIECKHX JaCOB U TUIIOB YICOHBIX

3aHATUI

Pa3/ieNbl UCIAILIAHG] ¥ TPYAOEMKOCTE 10 THIIAM y4eOHBIX 3aHATHH U
paboTsl 00yyaromerocs (B akaIeMHIECKUX qacax)

Ounas hopma oOyueHus

3aounas hopma oOydeHUs

CozepxaHne JUCIHMILIHHDL, CTPYKTYPHPOBAHHOE 110 pa3/ie/iaM
Conepikanue JEeKIHOHHBIX 3aHATHH

Coneprkanue 1ab0paTOPHBIX 3aHATHH

Cojiepanue [IPaKTHUeCKuX 3aHATHH

Ilepedens yueOHO-METOAMYECKOTO OOECIEUCHHS UL CaMOCTOSATEIIbHOM
paboTh! 00yUarOIUXCs 10 AUCIUILINHE

TeMbl KOHTPOJIBHBIX paboT

TeMBI KyPCOBBIX IIPOEKTOB/KYPCOBBIX paboT

MeToiyecKue yKasanus 1 00yJarommXcs 10 OCBOCHHIO THCIHIIIAHBI
O6pa3oBaTenbHBIE TEXHOIOTHU

VyeGHO-METONHYECKOe U HHOOPMAIHOHHOE 00eCIeUeHUE AUCIATIIAHE
[lepedeHb OCHOBHOH H JOTIOJIHATEIbHOH y4eOHOM TUTEPATYPHL,
HEOOXOAUMOM U OCBOEHMS [TUCLUATIIAHEI

IlepeyeHb HEOOXOAMMOTO JTHIEH3HOHHOTO U cBOOOJHO
PACIPOCTPAHSIEMOr0 IPOrPAMMHOT0 00ECTICUEHNS, B TOM HHCIIE
OTE4YECTBEHHOTO IIPOM3BOJICTBA, HCIOIB3YEMOTO IIPH OCYIICCTBICHUM
00pa30BaTeIBbHOrO MpoLecca Mo MUCIUILIMHE

IlepedeHb COBPEMEHHBIX MPOPECCHOHANBHBIX 6a3 NaHHBIX U
MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM, HOCTYIHEIX 00yJaromuMCs MpH
OCBOEGHUH TUCLIUIIITHHEI

Onucanue Ma'repnaﬂbﬂo-rexnmecxoﬁ ©a3bl, HEOOXOAUMOM IS
ocylIecTBIEH s 00pa30BaTeIbHOro MPOLECCa M0 JUCLHATUIHHE
Ocob6eHHOCTH Opranu3anyy 00ydeHus [0 AUCIMIIAHE [ HHBATAIO0B 1
JTUIT ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 310POBbA
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1. Ilens ocBOeHHS THCIHILTHHBI

[1eIbi0 OCBOSHHS JUCIMIIUHE! «MaTemaTika» ABISCTCS dhopMupoOBaHHE KOMITETEHIMHI
obyuaromierocss B COOTBETCTBMH  C tpeGopanmsiMu  DenepanbHOro  rOCYAapCTBEHHOTO
06pazoBaTeIbHOTO CTAaHAapTa BBICIIETO 06pa3oBaHus MO HANPABJICHHIO MOATOTOBKH 08.03.01
«CTpOUTENBCTBOY.

2. [Ilepeyens IUIAHHPYEMBIX pe3yJbTaTOB ofyueHusi N0 [UCHHILIAHE
«MaTeMaTHKa», COOTHECEHHBIX ¢ NJIAaHAPYEMbIMH pe3yJIbTaTaMu  OCBOCHHSH
o0pazoBaTejJbHOH NPOrpaMMbl

B pesynbTaTeé OCBOSHUS IHUCHMILIAHLI 06yJaromuiCs JODKEH OBIANCTh CIEAYIOMUMA
KOMITETEHIIUSAMH

VK — 2 - CrnocobeH ompeneisaTs Kpyr 3a1a4 B paMKax [OCTABJICHHOM IIENIH U BBIOUpATh
OITHMAJILHEIE CIIOCOOBI MX PEIIeHHUs, UCXOMS U3 ACHCTBYIOMMX IIPaBOBBIX HOPM, HUMEIOIIUXCS
peCypCcoB ¥ OTPAHHYCHHH. :

OIIK — 1 - CnocoGeH peinatb 3anadd IpodeCcCHOHANBHON JIEATEIPHOCTA Ha OCHOBE
MCIIONb30BAHMS TEOPETHUECKHX M IIPAKTHYECKHX OCHOB ECTECTBEHHBIX M TEeXHUYECKHUX HAYK, a
TaK)Ke MaTeMaTUYECKOro anmnapara.

B pesyabTaTe OCBOCHHS IHCUANIHHDI ofyuaommiicss [JOJKEH OBJANeTh
CJIeIYIOMUMH pe3yJIbTaTaMu 00ydeHHs 0 AUCHHTLIHHE:

YK-2.6 CocTasienue nocliea0BaTeIbHOCTH (anropuT™Ma) PEIICHUS 3a/1a49H.
3HATH: METOIBI COCTABJIEHUS [10CTIC/I0BATEIbHOCTH (anropuT™Ma) pelICHNs 3a/1a49H;
yMeTh: COCTABIIATE [OC/Ie0BATENbHOCTD (anropuT™) peIIEHUs 3a1a4H;

HMETb HABBIKH: COCTABICHUS 110CIE0BaTENLHOCTH (anropuT™a) PeIeHus 3a1a4H.

OINIK-1.6 Pemenre HHKEHEPHBIX 33/ad C I[OMOIIBIO MATeMATHHECKOTO anrapara
BEKTOPHO# anreOphl, aHATMTHICCKOH TEOMETPHH.

3HATH: MATEMATHUECKMH anmapaT BEKTOPHOH anreOpsl, aHATMTHYCCKOH TeOMETpHH U
MaTEMaTUYeCcKOro aHauusa,

yMeTb: pellaTh HHKCHEPHbIE 3aadd C IMOMOIIBIO MAaTeMaTHUEeCKOro ammapara BEKTOPHOH
anreGpbl, AHATUTHYECKOH TEOMETPHU ¥ MATeMATHHECKOTO aHa/m3a,

MMeTh HABBIKH: DEIICHUsS HMHXEHEPHBIX 3a/a4 C MOMOIIBIO MaTeMaTHJeCcKoro anmapara
BEKTOPHOM anreopsl, AHATUTAYECKON TeOMETPAM U MATEMATHICCKOr0 aHaIn3a.

OIIK-1.7 Pemenue ypaBHEHHH, ONMCHIBAIOIIMX OCHOBHBIC ¢uznuecKkue NpOLECCHl, €
pUMEHEHHEM METOJIOB JIMHEHHOH anreOphl ¥ MAaTEMAaTHIECKOr0 aHaATU3a.

3HATb: METObI THHEHHOM anreGphl 1 MATEMaTHUECKOTO aHAIN3a,

yMeTh: PElIaTh ypaBHEHMs], OTIUCHIBAIONINC OCHOBHBIE (PU3UYECKUE MPOLECCHI, C IPUMEHCHAEM
METOIOB JIMHEHHON anredpsl ¥ MaTeMaTHIeCKOro aHanmsa;

HMeTh HABBIKH: PELICHUS ypaBHEHWH, OMUCHIBAIOIUX OCHOBHBIC (bu3nyecKre MpOIECCHl, C
[IPUMEHEHNEM METOJI0B NHMHEeHON anreOpsl ¥ MATEMATHYECKOr0 aHaIM3a.

OIIK-1.8 OGpaboTKa pacueTHBIX M OKCIEPHMEHTATBbHBIX HAHHBIX BEPOATHOCTHO-
CTaTHCTHYECKUMU METOIaMH.

3HATbL: OCHOBHBIE BEPOSTHOCTHO-CTATUCTHYECKHE METONBI 00paboTKH pacyeTHBIX H
3KCIIEPUMEHTAIBHBIX JaHHBIX;

yMeTb: IPOBOAHTE O0pabOTKY PacHETHBIX H SKCIIEPUMEHTABHBIX JAHHBIX BEPOATHOCTHO-
CTATUCTUYECKUMHA METONAMH;

AMeTh HABBIKH: 00pabOTKH pPacUeTHBIX U 3SKCICPUMCHTAIBHBIX MaHHBIX BEPOSTHOCTHO-
CTATUCTHHECKHMMH METOJAaMH. '



3. Mecto aucnunnsbl B crpykrype OINOII 6axanaspuara

Juctummina 51.0.07 «Marematukay peatusyercsi B pamkax Onoka 1 «/{HCIHILIHHEL
(Momynu)» 00s3aTeIbHOR YacTH.

JpcuuniMHa 0asupyercss Ha 3HAHMAX, TNOJYHCHHBIX B paMKax H3ydYeHHsd
caeaylomux gucuanIne: «MareMaTuKay, «AHbOpMaTHKa», H3yJAEMBIX B CPEJHEH [IKOJIC.

4. O6beM AMCHHMILIMHBI B 324eTHBIX €JHHALNAX € YKa3aHHEM KOJHIECTBA
aKaJeMHYeCKHX YACOB, BBUICJIEHHbIX HA KOHTAKTHYIO paGory oOydaromuxcsi ¢
npenoaasarejiem (M0 THNAM yueGHLIX 3aHATHH) M Ha CaMOCTOSITCJIbHYIO paboty
o0ydarmuxcs

®opma 00y4eHuUs Ounas O4yHO-3a049HasA
T 1 cemectp —4 3.€.; 1 cemecTp — 5 3.€.;
PYAOEMKOCTB B 3a4eTHBIX
M 2 cemectp — 6 3.€. 2 cemecTp — S 3.€.
Beero - 10 3.e. Beero - 10 3.e.
1 cemecTp — 34 uaca; 1 cemecTp — 16 4acoB;
Jlexuuu (JI) 2 cemecTp —34 uaca. 2 cemectp — 18 yacos.
Bcero - 68 yacos Bcero - 34 yaca
1 cemectp — 18 uacos; 1 cemecTp — 16 4acos;
Jla6oparopHsie 3aHsTus (JI3) 2 cemecTp — 18 uacos. 2 cemectp — 18 4acos.
BCero - 36 yacos Beero - 34 waca
1 cemecTp — 16 4acoe; 1 cemecTp — 16 4acos;
IMpakruyeckue 3anarTus (113) 2 cemecTp — 34 uaca. 2 cemectp — 18 4acos.
Bcero - S0 yacoB Beero - 34 yaca
1 cemecTp — 76 4acoB; 1 cemectp — 132 4acos;
CamocTostenbHas pabora (CP) | 2 cemectp — 130 yacos. 2 cemecTp — 126 4acos.
Bcero - 206 yacos Beero - 258 gaca
®opmMa TeKyLIero KOHTpoJs:
KontponsHas pabora Nel cemectp — | cemecTp — 1
KourposbHas pabora Ne2 cemectp — 1 cemectp — 1
Konrponshas pabora Ne3 ceMecTp — 2 cemecTp — 2
KourponbHas pabora Ned cemecTp — 2 cemecTp — 2
®opma NPOMEKYTOUHOMH aTTeCTALMM:
S K3AMEHbI cemecTp — | cemecTp — 1
cemecTp — 2 cemecTp — 2
3auer YyueOHbIM NAAHOM YueOHbIM NIAHOM
He npedycMompeHbsl He npegycmMompeHbsl
—— YueOHbIM NAAHOM yuebHbIM NIAHOM
He npedycMOmpeHbl He npedyCMOmpeHbl ;
Kypcoas pabora yuebHbIM NAAHOM yuebOHbIM NIAHOM
He npedycCMOMpEHbL He npedycmMompeHsl
Kypoosofi npoeKT YueOHbLM NAAHOM YuebHbIM NIAHOM
He npedycMompeHbl He npedycCMOomperbl




i 85T 0S 9¢ 89 09¢ . |
"IULOULBLO
71 Z - Z Z 01 HOMOOhMLEWALBIN ITLHOWRIIC,
‘waroontkodoa sudoay, "] woweed | 11
i]3 8 8 8 (4 99 [gd "0 roveed | "0l
HOWBENC, guHoHaRdA
poN “oed/d] 0¢ 4 v a ¢ 89 sranarrernHadoGPuyy g roreed 6
gaN "ged/y iredIoLHA
¢l I i ! [4 8 olgpyoHurogudy] ‘g rareed | '8
Z1 [ - [ ré 8 wiredioinu oguIed)y] "/ wovERd | L
OUHOIOUhOHU
0t 0 9 01 ¢ 99 ooH4qIredIoLH]] "9 UATER ‘9
OUHOIOUhOU
Oy v 8 4 ! o oongrrertinadadduly ¢ rowee g
HOWBENE 0¢ C G 4 I 81 SHUIBHE € QUHAdd( ' IATER] .¢
ZoN oed Cl C - 4 I 01 ECHITEHB mﬁmoxo:nzovwwmmwﬂwm ¢
L 98d/ 0¢ v ) 9 ! 0¢ EBRNOORULAIRHY ‘7 QTER] T
edgauaire
0¢ 14 8 8 ! 0¥ KeHAOINOE U KBHUOHH][ ' [ LATER] "Il
6 8 L 9 S 14 £ [4 !
HHIELIILLE dD <l 20} If A = W
HoHRO.LAKIWOdIX BEHIELTON S o 3 /1
SR BIXHIO0IEhAQO 19.L00kd e B (wodut>awad ou) ey
M HHLBHEE XITHQIhA WUHHL Ol (XBdeh = 5 = HUITTHIIOUI IFYER
oML enwdod £ = O
g) vraveed HLooWIorAdL sundrdradmye g ®

BUHIKhAQO0 ewdo( BEHRQ T 1°S

(XEI8h XMMIORHWAXENE §) BIXHINOIEhAQO 1roged M HULBHEE XITHOIhA WEIIHL Ol LLI0NWIOTAdL M ITHHITIHIDNY ITIXEL] “[°S

XHMIOhHWITENE BALYOhHIr0OM XHH EH

UHLBHEE XITHQOhA HOUKL U 90JBh
OIOHHAYREL0 WonHEsedA > weravced on sonnegodud ALAdLd ‘lanuIrnHOUY duHexdaro) g




85T 43 143 143 09¢ i |
"IDIALOMLIBLY
0z z ré Z z 0z HOMOOhHLRIWOLBIN [1LHOWALIC
‘uorooHLIBodog udoo] [ woweed | [ 1
9¢ 14 14 14 (4 3¢ e Q] wreed | 01
HOWEENC EUHOHaRdA
poN “aed/y] 0¢ ? 9 9 [ 8¢ araugirenniHadoppuly ‘g rareed 6
g€aN "oed/)] [qrred. IOLHH
0t L ! ! [ 0C dI9HUIHUIrogNd Y ‘g IraER 8
01 [ i [ [ 0¢ 1arredIolny ogHLIedy] */ woweey | L
OMHIIOMhOH
0¢ L 4 v [ vy ooHdIedIdLH]] "9 UaTER] ‘9
OMHILIOMhOH
0¢ 14 14 k ! ¢s dongrreuniHadap U7 ‘¢ rareed C
SR (49 C Vil C [ £C SHIMRHR g QHHAT9 g “v rrareed .v
zoN "oedy 0C C C T [ pird €UIfRHE mﬁ:ozoqzzozm:m_ ““MMMM ¢
aN "oed 7
ke 0¢ 4 v v ! 8¢ BeMOOhULUIBHY "7 IraTER ] T
edgaare
0¢ 4 v v ! sy KeHAOLYOE M KRHUOHU[[ | UOVER] g
6 8 L 9 s 14 € [4 I
(31 eIr Ir X
do BEHIMELHOM . » m
BrodLHoM z ° o /XX
BIXHIOIERAQO 19L0ged o B = (wodwoawao ou) B
0IMAMIL H HHITBLIILLE o A N’
M MULBHEE XITHQIhA WeI'Hd ol (XedBh = 4 ISHHITITHIDH 1rYER J
HoHhOLAKOWodN ewdo = g8
4) eraveed uLdodnaorAdr snnardradioey ®

BHHILRAQO eNdO() BEHROBE-OHKQ) “7°['S




5.2. Coepkanue JUCHMILIHHBI, CTDYKTYPHPOBAaHHOE 110 pa3esiaM

5.2.1. ConepsxaHue JeKIHOHHBIX 3aHATHH

HaumeHoBaHHe

Ne Copepxanue
pasaena JUCHMILIHHDI

1. |Paznen 1. Jlumeiinag u Matpuipl. Y MHOKEHHE MATPHII. MuHOpE! 1 anredpandecKue
BeKTOpHas anredpa JOTNONHEHHs. PaHr MaTpuubl. BeKTOpHOE IIPOCTPaHCTBO.

basuc. JlunediHasg 3aBUCHMOCTH BeKTOpoB. (CoOOCTBEHHBIE
3Ha4YeHHs M COOCTBEHHBIE BEKTOPbI MaTpHIEL. JIdHEHHOE
MIPOCTPAHCTBO.

2. |Pazmen 2. CxalspHOe, BEKTODHOE M CMEIIaHHOE IPOH3BENCHUE
AHaIATUYECKas BexkTOpoB. [longpHas cucremMa KoopauHatr. ILIOCKOCTh H
reOMeTpUs npsmasi B npocrpaHcTBe. OOmas TeOpHs KPHBBIX BTOPOIO

nopsajaka. Kanoxuyeckoe M MapaMeTpPUYECKOEe YpaBHEHHS.
[ToBEpPXHOCTH BTOPOTO MOPsAKA. MeTOo CEYeHHH.

3. [Paspen 3. KommnekcHslii | Anrebpa W KOMIUIGKCHBIM aHanu3. buaom HeroToHa.

AHATN3 Tpeyrompauk [lackans. Cogeranus. KoMIIEeKCHBIE YHCIa U
mefictBMS Han HMMM B anreOpamdeckod  Qopme.
[eomerpudeckas uHTepnperauus. QDopmyna  Oiisepa.
®opmyna Myaspa.

4. [Pasnen 4. Beenenue B [Morstre ¢yHKnuH. YuciaoBas IOCIENOBATENBHOCTD U €€
AHAIIU3 npenein. [Ipenen Gpyuxnyu. beckoHeuHO Masbie i OECKOHEYHO

Honpine byHKUY. OnaocTopoHHHE IIpeEBl.
HenpephIBHOCTE ¥ TOYKH pa3phiBa.

5. [Pasmen 5. [Tpoussomnas.  [IpomsBojHBle  CIOXKHOH,  0OpaTHOM,
[uddepenumnansuoe rapamMeTpUyecKon byuxuuid.  [Ipo3BOIHBIE  BBICIIHX
MCUHCIICHUE nopsankos. Dxcrpemymsl. Teopemsr ®@epma, Poswis, Jlarpamxa.

[Tpasuno Jlonurasnsi. QyHKIHMK HECKOJIBKHX NEPEMEHHBIX.

6. [Pasmen 6. UnrerpansHoe | [lepsooGpasmast. HeomnpeneneHHBIH HHTETpajl.

HCUUCIICHUE WHTerpupoBanue METOJIOM 3aMEHBI TIepeMEHHOH,
WHTErpupoOBaHue 10 JacTsaM. VHTerpuposanue parioHaIbHBIX
npobeii.  Merox — HEONpENENeHHBX  KO3(QHUIHMEHTOB.
Onpenenennsiii unTerpan Puvana. CBoHCTBa ONMpPEIENCHHOIO
uaterpana. [Dromams IUIOCKMX (UIYp B [JICKAapTOBOH H
TONAPHOM cucTeMax KoopuHar. O6semM Ten Bpamenus. [miHa
KpHBOM B MOJSpPHOM cucTeMe koopmuHar. HecoOGcTBeHHBIE
urTerpaisl I, II pona.

7. Pazmen 7. KpaTtHrie JlBoiHOM WHTErpai, CBOWHCTBA M TEOMETPHYECKHH CMBICIL.
HHTErpasl O6nacts  UHTErpHUpOBaHMA.  AJNIOPUTM  PACCTAHOBKH

MpeienoB  WHTerpupoBanusa.  JIBOWHOH  uHTErpan B
JIEKapTOBBIX K MONSAPHBIX KoopauHartax. Ornpenenurens
Slkobu. Haxoxnmenue mmomand u oOnéMa. Mexanudeckue
TIPUJIOYKEHHS IBOMHOrO HHTErpaa. TpoHHbIe HHTEr PAIBL.

8. |Pasmen 8. Kpuponuneinsie HHTETpalbl I 51 II THIA.
KpuBOIMHEHHBIE Nuddepennmansupie Gopmer. opmyna Crokca. Popmyia

WHTErpajbl

I'puHa.




9. [Pazmen 9. Huddepennnarbasle ypaBHEHHUS IIEPBOTO OPS/IKA U BBICIIAX
JupbeperuuanbHble nopsakoB. JluHeHHBle qUQQEpeHLIUaANbHbIE YPABHEHHS
ypaBHEHUS BTOPOTO IIOpsiKAa U 1N-T0 TNOpsAAKa C IOCTOSHHBIMH

k03 unreHTaMu. Cucremsl i epeHIHATEHBIX
ypaBHEHUH.

10. [Pasmen 10. Pager HeoOxonumpili ¥ HOCTATOYHBIM NPH3HAKH CXOJHUMOCTH.

Wnrterpansueni npusHak. [Tpusnak  Jlanambepa. IIpusnax
Komu. [Ipusnak Jleitbnuna. OyHKIIHOHATBHEIE pANBl. Psb]
Dypbe.

11. |Pasmen 11. Teopus Teopembl  ClIOKEHHS  BEPOSTHOCTEM  COBMECTHBIX H
BEPOSTHOCTEH. DIIEMEHTHI HECOBMECTHBIX COOBITHM. YCIOBHAs BEPOSTHOCTh. 1€0PEMEI
MaTeMaTHYeCKOH YMHO)XEHHUSI BEPOSITHOCTEH HE3aBUCHMBIX M 3aBHCHMBIX
CTATUCTHKH cobpiTuil. @opMyna nonHoH BepostHocTH. Dopmyiia baiieca.

HavansHbIe ¥ LIEHTpaTbHEIE MOMEHTEI CITy9alHbIX BEITHYUH.
5.2.2. Copep:xanue J1ad0paTOPHBIX 3aHATHI
HaumenoBanue
Ne Conepixanue
pa3gesia JHCHHUILIHHBI

1. Pasnmen 1. Jluneitnas u | Jlaboparopuas pabora «OcHOBE! TMHEHHOH anreOpsy.

BeKTOpHas anredpa Jlabopatopnas paborta «OnpeneauTes 1 ©X CBONCTBaY.
JlabopaTtopHas pabora «Cucremsl JIAHEWHBIX
anreOpanvecKux ypaBHEHUN.

2. [Paznen 4. Beenenue B Jlaboparopnas paboTta «3azadyu MareMaTH4eCKOro aHaIM3ay.
aHaIu3

3. |Pazgmen S. JlaGopatopHas pabora «IIpou3BoaHas U €€ BEIYHCICHHUEY.
[uddeperuunansaoe Jlabopatopuass pabora «Mccnenoanue GyHKUEH U
MCYHMCIIEHUE MOCTPOEHHUE rPadhUKOBY.

JlabopartopHas padora « DyHKIUH MHOTHX IIEPEMEHHBIXY.

4. |Pasmen 6. Mnterpansnoe | Jlabopatopuas pabora «MHTerpupoBanuey.

WCUHUCIICHHE Jlabopartopuas pabdora «HecobcTBEeHHBIE HHTETPAIBIY.

5. |Pasnen 9. Jlabopartopuas pabora «IuddepeHmanbHbe YpaBHEHUSY.
JludbepeHnmanbHbEe
YpaBHEHUS

6. |Pazmen 10. Paast Jlaboparopnas pabora «Psabi».

JlabopatopHas pabora «Pasnoxenne QYHKOHE B pan
Tetinopa».
5.2.3. Copmepixanne NpaKTHYECKHUX 3aHATHIH
HaumenoBanue
Ne Coaepxxanne
pasaena
AHCIHILIHHBI

Paznmen 1. Jlunelinas u
BEKTOpHas anrebpa

BxonmHoe TecTHpOBaHME 11O TUCIHILIHHE.

Marpunsr u  gedicTBHs ¢ HUMH.  Bbryuciienue
onpepenuteneit II, [Il u Beicmux nopsaxkoB Brrauciaenue
COOCTBEHHBIX 3HA4YeHHH M COOCTBEHHBIX BEKTOPOB
MaTpHubl. JlHaroHanu3anys MaTPHIL.




Panr marpunsl. Teopema Kponekepa-Kanemnu. Permenue
CHCTEM JIMHEHHBIX ypaBHeHUH meronoM ['aycca. Pemenue
CHCTEM JHMHEHHBIX YPaBHEHHMH W MATPHYHBIX YPaBHEHMH.
Pasnoxenue Bextopa mo Oasucy. Marpuna mnepexoja.
Pemenue cucreM nHMHEHHBIX YpaBHEHHMH MO IPABHIY
Kpamepa. Brruucnenue o6patHodi marpunel. Pemenue
3a1a4 NPUKJIAJHON HANPaBICHHOCTH (MHXEHEPHBIX 3a/1a9)
C TIOMOUIbIO MAaTEeMaTHYECKOTO ammapara BEKTOPHON
areOpeL.

Paznen 2.
Ananmutryeckas
reOMeTpHUsA

Bextopa. CkansipHoe NpOU3BEICHHUE BEKTOPOB H  €ro
[IPAKTHYECKOE MpUMEHEHHE. BeKTopHOe H CMeIIaHHOe
IIpou3Be/icHue BEKTOpoB. MomeHTsl. O0beM MHpaMUbL.
[Tpsimas Ha mmockocTH. PaccTosHUS OT TOYKM [0 IESAMOIA.
IImockocTe B mpocrpaHcTBe. HopMmambHBEI — BexTOp,
pacCTOsAHUSA OT TOYKH OO0 IUIOcKocTH. Ilpsmas B
npoctpaHcTBe. Hampammsonmmit  BexTop. JlmHEH u
IIOBEPXHOCTH BTOPOro NOpsaka, Jjumnc. [unepbouna.
[Tapabona. IlpuBeneHre TMHUE W MOBEPXHOCTEH BTOPOTO
nopsiika K KaHOHMYECKOMY BHOy. Pemmenue 3amay
TPUKJIaJHOW HaNpaBIeHHOCTH (MH)KEHEPHBIX 3a1ad) ¢
MOMOIIBI0 MAaTEMaTHYECKOTO amapara aHaJIUTHYECKOH
PEOMETPHUH.

Paznen 3.
KomnnexcHuld avanus

bunom Hetorona. Tpeyronpuuk [lackans. Coderanmst.
KommnexcHsi  ananus. JlemeHwme ©  yMHOXEHHE
KOMIIJIEKCHBIX 4ucel. @opmyna Oinepa. Dopmyia
MyaBpa. M3Bineuenue KopHell #n-0# cremeHu. Peinenue
3a7a4 IMPHUKIaJHON HAIPaBIEHHOCTH (MHKEHEPHBIX 3a/1a4)
C IOMOMIBIO0 MATEMATHYECKOTO allllapaTa MaTeMaTHIeCKOro
aHam3a.

Pasnen 4. Brenenue B
aHaINu3

[Tpenens: [IOCIIEA0BATEIbHOCTEN H (byHKIHHA.
3ameuarenbHble npenensl. [[puMeneHre SKBHBATCHTHBIX U
OecKOHEUHO MalbIX K BBIYMCICHHUIO TIpefiena. Beraucienue
npezenoB. OnpeneneHue HENPEPHIBHOCTH (GYHKIMH U
HaxOXKIEHHE €€ TO4YeK paspbiBa. PerieHue 3amay
NPUKIANHONW HalpaBICHHOCTH (MH)KEHEPHEIX 3a1ad) C
IIOMOIIBI0 MaTeMaTUYECKOro amnnapara MaTeMaTHYecKOro
aHaIM3a.

Paznen 5.
HuddepenumnansHoe
HCUHUCIIEHUE

[lpoussognas u puddepenunan GyHKIuU. YpaBHEHHE
kacarenpHOM. [IpubnuxenHsle BbraucieHHs. Tabmumna
Npou3BoAHEIX.  [Ipou3BosHBIE  HapaMeTpUYECKHX U
HesBHBIX OYHKUMH. IIpoW3BOAHEIE BBICIIMX MOPSIKOB.
IIpasuno Jlonuransa. Bospacranue u yopiBaHue QyHKIHIA.
OKCcTpeMyMbl  (QyHKUHMH. BBIIyKIOCTB, BOTHYTOCTB
Oyaxmuid. Acumnrorsl. Kpueusna — xpuBoit. YacTHbie
npoussonHsle. [lonuei nupdepenman GyHKOUU ¢ 1ByMs
aprymenTamu. IlpousBomHas CIOXXHOH H  HEABHOM
(byHKIHH. ['pagvent ¢yukuuu. [lpomssomHas Mo
HaIpaBJICHUIO. DKCTpeMyM (YHKIHH ABYX IEPEMEHHEIX.
Pemenue 3ama4 IPUKIaIHOH HalpaBIeHHOCTH
(MHXEHEpHBIX 3a7ad) C IOMOINBI0 MaTeMaTH4eCKOTrO
anrnapara MaTeMaTHYeCKOro aHaIu3a.
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Pasgen 6.
HuTerpansHoe
HCUYUCIICHUE

Tabmuna wmmTerpanoB. MeTox HHTErpHUpOBAHHSA ITyTEM
noxsenenus mon  auddepeHnuan  Uurterpuposanue
METOZIOM 3aMEHEI [IEpEMEHHON. MeTox HHTerpupoBaHus 110

9acTsiM. WHeTerpupopanue JIpOoOHO-paIOHATHHEIX
(ysxuuid. MHTErpupoBaHHEe TPUIOHOMETPHYECKHX M
runepOoIMYecKuX byHKIHiA. WnTterpuposanue

MppanoHaNbHEIX QYHKUHH. Pemenue 3anay npuKkIagHOLH
HalpaBJIeHHOCTH (MHXEHEPHBIX 3a7]a4) C ITOMOIIBIO
MaTeMaTHYECKOro annapara MaTeMaTHYeCKOro aHalu3a.

Pasnen 7. Kpatusie
UHTErpaJIbl

JIBOMHO! wuHTerpan, ero CBOWCTBA, TIeOMETPUYECKHUI
CMBICIL. Ob6nacts HHTETPHPOBAHUA. Anroput™m
pacCTaHOBKM  NPENETIOB  HMHTETPUPOBaHMA.  J[BOMHOM
MHTErpall B MOEKapTOBBIX M MOJAPHBIX KOOPAMHATAX.
Onpenemurens  fAko6u. DusnyYecKHe  IPHIOKESHHUS
JABOHHOTO HHTerpasna. Ou3ndecKne IPUIOKEHHS TPOHHOTO
uHTerpana.  TpoWHOH  HMHTeTpal B  JIEKapTOBHIX,
IUIMHAPHYECKHUX U CEPHYECKUX KOOpanuHaTax. Penenue
3a/1a4 NPUKIaJHON HANPABIEHHOCTH (HH)KCHEPHBIX 3a71a4)
C IIOMOIIBIO MAaTEMATHYECKOT0 anapara MaTeMaTH4ecKoro
aHaIM3a.

Paznen 8.
Kpuposnuneiinsie
UHTErpaibl

Kpusosuneiinere unrerpanst I u II Tunos. PaGota cuisl.
Huddepennnansusie Gopmsr. HesasucumocTts maTErpata
OT IyTd HHTerpupoBanus. Popmyna Crokca. Dopmyna
['puna. Pemenme 3amad NpUKIAAHOM HANpPaBIEHHOCTH
(MEDKEHEPHBIX 33flad) € MOMOIIBI0 MaTeMaTHYECKOro
anmapara MaTeMaTU4YecKOro aHaiu3a.

Paznen 9.
Huddepenimansurie
ypaBHEHUS

[nddepennnancaple  ypaBHCHHS [EPBOTO  MOPSIKA.
Merox Bapualmmu MOCTOSHHOM u MeTon Bepuyimm.
Ypasnenus ~ Bepuymwmu, Jlarpamxa wu  Kiepo.
Huddepennuansaple  ypaBHEHHs BBICHIMX —MOPSIKOB.
JIunetinse OJTHOPOTHEBIE %} HEOIHOPOIHEIE
nubdepeHIHanbHble  YPABHEHHS C  IOCTOSHHBEIMH
ko3 hunreHTaMH. Cucremsr i hepeHIHaTBEHBIX
ypaBHEHHH. MeToa CBeCHHS K OJHOMY YpaBHEHHIO.
Perrenne MaTpUYHBIM METOIOM.

Paznen 10. Psaapl

Yrcnossle PSIBL Onpenenenne CXOIUMOCTH
NOJIOXKUTENBHBIX  PSJIOB MO IpPH3HAKAM CpaBHEHHS.
[Mpusnaxu [anambepa, Koy u HHTErpanbHble NPH3HAKH
AJIs TIOJIOKUTENBHBIX PpSIOB. 3HAKONEPEMEHHBIE DSIbL.
AOCOIIOTHAs W YCIOBHAs CXOMMMOCTH psAmoB. IIpm3Hak
Jlertbuuna. @yHKIHOHATBHBIE psabl. O6IaCcTh CXOIHMOCTH
creneHnoro pspa. Tabmuua psanos Telnopa-Maknopena.
Pasznoxenue GyHkumit B psisl Oypoe.

Pasnen 11. Teopus
BEPOSTHOCTEH.
DNeMeHTHI
MaTeMaTHYeCKOM
CTATHCTHKH

OneMeHTHl KOMOWHATOPHKH. 3ajaui Ha OIpeJelcHue
BeposTHOCTH. ®opmyna DBepuymwm. Ilpowmspopsmas
(yHKuMs. YcnoBHas BeposiTHOCTh. PopMyna MOIHOM
BeposTHOCTH, (opmyna Baifeca. Jluckpernas cnyuaitHas
BEJINYHHA. bunomuHanBEHOE pacmpeneneHwe, 3aKkoH
Ilyaccona. Havanbeble ¥ HEHTpaIbHBIE MOMEHTHI
Cclly4adHbIX BenmwurH. HenpepriBHas ciyyaiinas Benuunna.
HopmansHoe pacnpenenenne. CTaTHCTHYECKHE THITOTESHI.
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Kpurepuii [lupcona. Cucrema AByX ClIy4aliHbIX BEJIHYHH.
CMmermaHHbEIM MOMEHT, KO3 DUIIMEeHT KOPpEeTIsSIuHT.

5.2.4. IlepedeHpb y4eOHO-METOAHYECKOr0 o0ecnedeHns JJIsi CAMOCTOSATEIbHOMN
patoThI 00yJaOIMUXCH 10 TUCHHILIHHE

Ounas popma o0yqeHus

HaumenoBauue
pasaeia
JHCIHIIIHHBI

Copep:xanue

VYyuebuo-
METOIUYECKOE
obecrieuenue

2

3

4

Paznen 1.
JluHelinag u
BEKTOpPHAs
anredpa

[TogroroBka K MPaKTHYECKUM 3QHSTHAM IO
crenyrommM TemaMm: «Marpuubl ¥ IeHCTBHS C
HuMU. Beraucnenue omnpeaenurteneit I Il m
BBICIIMX IOPSIKOB BerumcieHue coOCTBEHHBIX
3Ha4YeHHH U COOCTBEHHBIX BEKTOPOB MAaTpHIIBL
Juaronanu3zanuss Martpuill. Padr  MaTpHIBL
Teopema Kponekepa-Kanemmu. Pemenue cucrem
JIMHEHHBIX  ypaBHeHHH  Mertomom  [aycca.
Pemenue cucreM JMHEHHBIX ypaBHCHHH W
MaTpHYHBIX ypaBHeHu#. Pa3nosxenne BekTopa 1o
Dasucy. Marpuna nepexona. Pemernue cucrem
JIVHEHHBIX ypaBHeHHH 10 mpaBuiay Kpamepa.
Beruncienue obpaTHOM MaTpPHUILEL»

[Ioaroroska k KOHTPOIBHOH paboTe Nel.
[Toaroroska K uTOroBoMy TecTHpoBaHMIO Neol.
[TonroToBka K 3K3aMeHy.

[1], (3], [51, [8],
[, [11], [13]

Paznen 2.
AHanuTHYECKaS
TEOMETPHUS

[TonroToBKka X MpPakTHYECKUM 3aHATUSM 110
cienyromuM TteMaM: «CKallipHOE, BEKTOPHOE U
CMEIIaHHOE NpOM3BeleHHEe BeKTOpoB. IlomspHas
cucremMa KoopauHar. [ImockocTe u mpsiMas B
npoctpancTBe. O6Imas Teopus KPUBBIX BTOPOTO
nopsnka. KaHoHWdWeckoe ¥ ImapaMeTpudecKoe
ypaBHeHHs. [I0BEpXHOCTH BTOPOTO MOPSIKA.»
[ToaroTroBka kK KOHTPOIBHOH padote Nel.
ITonroToBka K ”TOrOBOMY TECTHPOBAaHHUIO Nel.
IToAroToBka K 9K3aMEHY.

[11, (3] [51, [8],
[, [11], [13]

Pasnen 3.
KoMInekcHbIH
AHATU3

|

[TogroroBka K MPaKTHYSCKHM 3QHSATHAM 110
cregyomum — temam:  «burom  HeroroHa.
TpeyronpHUK [Tackas. CoyeraHusl.
KommnekcHele umcina u OeHCTBHS Hal HUMH B
anrebpandeckoit  dgopme.  ['eomerpuueckas
uHTEepnpeTanud. Popmyna Jinepa. Dopmyna
MyaBpa.»

[Tonroroeka x KoHTponsHOH padore Nel.
[Toaroroska Kk HTOroBoMy TecTUpOBaHHIO Nol.
ITogroroBka K 3K3aMeHY.

[[11, [31, [5], [8],

[91, [11], [13]

Paszmen 4.
Beenexue B
laHanus

IlonroToBka K IIPakKTHYECKUM 3QHATHAM IIO
cnenyrommuM  TemaM:  «llomsTHe — QyHKIMH.
Yucnopas HOCIENOBATENIBHOCTE H €€ IIpenel.

[11, [3], [5], [8].
[91, 111, [13]
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[Ipenen ¢ymkmun. bBeckoHeuno Maible H
Oeckoneuro 6ompimme Gyrkme. OQHOCTOPOHHME
npenensl. HempepsIBHOCTD 1 TOUKH paspsiBa.y
[ToaroToBxa x KOHTpONEHOM pabote Nel.
ITonroroBka k ©TOroBoMy TectrpoBanmio Nel.
IToaroroska K aK3aMeHy.

Paznen 5.
Jluddepeniunansa
0€ HCUUCIICHHE

[TogroroBka K IPakTHYECKHM 3aHATHSIM IIO
crepyommM  Temam:  «[IpowmsBoauas u
auddepeniman byHKIEH. VYparuenue
kacatenpHOH. [lpuOmukeHHBle  BBEIYMCICHUS.
Tabnuua [IPOM3BOIHBIX. [IpousBonHbIe
MapaMeTpuyecKHX U HESBHBIX  (DYHKI[HIA.
[Ipou3BOOHBIE BBICIIHX TIOPSIAKOB. IpaBHiio
Jlonurand. Bo3spacraune u yObiBanue QyHKIUMIA.
OKCTPEMYMBI GbyHKIMH. Brimykinocts,
BOrHyTOoCTh (yHKUME. AcuMnrorsl. KpuBuina
kpuBoi. YacTHble mpowsBoAHBIE.  I[loJHEIHM
nuddepernuan QyHKIHA ¢ ABYMS apryMEHTAMH.
[IponsBofHas CIOXHON W HEABHOW (YHKIIHHU.
['paguent byHKITUH. [IpouspogHas o
HalpaBjIeHuIO. OKCTpeMyM (QyHKIHH  JBYX
[NEePEMEHHEIX.»

ITonroroBka K KOHTPOJIbHOM paboTe Ne 2.
[ToaroroBka Kk HTOrOBOMY TECTUPOBaHKIO Nel.
[ToaroToBKa K 3K3aMeHY.

[1], [3], [6], [8]
[91. [11], [13]

2

Paznen 6.
MHTerpanbHoe
MCYHCIICHUE

[ToarotoBka K NPaKTUYECKHM 3aHATHIM II0
cienyromuM Temam: «Tabmuma MHTErpaios.
MeTon HHTErpUPOBaHUS IIyTEM MOABEACHHS MO
mipdepeniman  MHTErpupoBaHue  METOHAOM
3aMEHBI IEPEMEHHOMH. MeTo1 HHTErpUpOBaHHUS 110
4acTaM. Wurerpuposanue IpoOHO-
palMoHaTbHBIX  OyHKIMH. HHTerpuposauue
TPUTOHOMETPUYECKMX M runepbomyecKux
¢Gyskuui. VIHTerpupoBaHWE HPPANHOHATIBHEIX
GYHKIHEA. »

ITogroroBka Kk KOHTPOJIBHOM pabGoTe Ne3.
IToaroToBKa K HTOrOBOMY TECTHPOBAHUIO No2.
[ToaroroBka kK 5K3aMeHy.

[1], [31. [6], [8]
(91, [11], [13]

2

Pasmen 7.
Kpatubie
MHTErpabl

[TogroToBka K IPaKkTHYECKHM 3aHITHSIM II0
crepyromuM  Temam:  «JIBodiHOM  mHTerpai,
CBOHCTBA M TreoMeTpuyeckuid cMmbicia. OOnacth
UHTETPUPOBaHUS.  ANTOPHTM  PacCTAHOBKH
IIpeJieIOB HHTerpupoBanus. J[BoiHOM HHTErpan B
JEKapTOBBIX M  IOJAPHBIX  KOOpAMHATaX.
Onpenenutens SAxobu. Haxoxnenue miomany u
00béMa. MexaHuueckue MPHIOKEHUS JBOWHOTO
uHTerpana. TpolHble HHTErPAITBL Y

[Togroroska K KOHTPOJILHOM paboTe Ne3.
IToaroroBka K HTOrOBOMY TECTUPOBAHMIO No2,
[loAroToBKa K 3K3aMeHY.

[2], [4], [6], [91,

[12], [13]
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HHTETpallbl

Paznen 8.
KprBonunelinbie

[TogroroBka K MpPaKTUYECKUM 3aHATUSM IO
CIIENYIOLIHAM TEMaM: «KpuBonuneiabie
uaTerpanel | u 1 tuma. Juddepennuansusie
bopmel. @opmyna Crokca. Popmyna ['pura.»
[ToaroTroBka Kk KOHTPOJIBHOK paboTe Ne3.
[ToaroToBKa K HTOrOBOMY TECTHPOBAHKIO Ne2.
[ToaroToBKa K 9K3aMEHY.

[2], [4], [6], [9],
[12], [13]

Pasnmen 9.
JuddepenumansH
ble YpaBHEHHS

[ToaroToBka K NPaKTHYECKHM 3aHATUSAM IIO
cregyrommuM  temam:  «duddepennuansuee
ypaBHEHMs NEpPBOT0 Nopsaka. Meron Bapuanuu
NOCTOAHHOW M MeTton beprymnu. YpaBHeHHA
beprysm, Jlarpanxa " Kxepo.
Jubdepernuanbable  yYpaBHEHHS  BBICIIHX
MOPSIKOB. Jluneiinsie OJHOPOJHEIE U
HEOTHOPOHbIe AubbepeHIHATbHbIE YPABHEHHUS
C mnOCTOSHHBIMH Ko3(dduruentamu. CHCTEMBI
nuddepeHIHaATBEHBIX YPaBHEHUH. Meron
CBEIEHUS K OJHOMY YypaBHeHHI0. Pemernue
MaTPHYHBIM METOIOM. )

[TogroroBka K KOHTpOJIbHOM pabote Ne3.
[ToaroToBka kK UTOrOBOMY TECTHPOBAaHMIO No2.
IToaroToBka K 9K3aMeHy.

(2], [4], [7], [9],
[12], [13]

10.

Pasnen 10. Pansl

[lonroroBka K NpPAaKTHYECKUM 3aHATUSIM IIO
clenylomuM — Temam:  «YHCIOBBIE — PSIBL
OnpeneneHue  CXOJUMOCTH  IOJIOKHTENIBHBIX
pSIOB O TNpU3HAKam cpaBHeHusa. [IpusHaku
Hanambepa, Komu u uHTerpanbHble MPU3HAKH
JUIs TOJIOKUTENBHBIX PSAIOB. JHAKOIEPEMEHHBIE
psanel. AOGCOMIOTHAs ¥ YCIOBHAs CXOJUMOCTH
psanoB. Ilpusnak JleliOuuna. PyHKUHOHAIBHEIE
psapl. OBnacTe CXOOMMOCTH CTENCHHOTO psAfa.
Tabnuna Jo5:0i (9):} Teiinopa-MaxnopeHa.
Paznoxxenue ¢pynxuuit B pagsl Oypee.»
[TonroroBka x KOHTpOIBbHOH paboTe Ned,
IToaroToBKa K 3K3aMeHY.

[2], [4], {71, [9],
[12], [13]

11.

Pasnen 11. Teopus
BEPOSTHOCTEM.
DIEeMEHTEI
MaTeMaTHYECKOH
CTATUCTHKH

[TogroToBka K TIPaKTHYECKHM 3aHATHAM II0

CIIeIyIOITHM TEeMam: «DIIEeMEHTBI
KOMOMHATOpHKH. 3ajaud Ha OIpeaeleHue
BEPOSITHOCTH. Qopwmyna Bepuymmm.
[TpousBoasmas yHKITHS. YcnopHas

BEPOSATHOCTE. DOpMyja MOJHOH BEpOSATHOCTH,
dopmyna Balteca. JluckperHas ciyvaifnas
BeIMYMHA.  DUHOMMHANBHOE pacHpe/elcHue,
3akoH Ilyaccona. HawanbHble W IEHTpaIbHEIE
MOMEHTHI CIy4allHBIX Belnu4uH. HenpepsiBHas
clryqaiHas BEIIUYMHA. Hopmansaoe
pactipenenenre. (CTaTHCTHYECKHE  THUIIOTE3BL.
Kpurepuii ITupcona. Cucrema AByX CIydalHBIX
BemuuuH. CMemaHHBIE MOMEHT, K0ddhdHIHeHT
KOPPEIAIHH. »

[ToaroToBka K KOHTPOJIBHOH padoTe Ned.
[ToAroToBKa K 9K3aMEHY.

[2], [41, [7] [9],
[12], [13]
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Ouno-3a0unast popma 06yuenus

HaumenoBanue
pasaena
JAUCIHUILIHHBI

Copaepxanue

Yuebuo-
METOIHYECKOe
obecneuenue

2

3

4

Paznen 1.
Jluneiinas u
BEKTOPHAs
anrebpa

[loaroroBka X mpakTHYeckuM 3aHATHSM Mo
caenyromuM Temam: «Marpuuel u geficTBus
HAMH. Bbraucnenuwe onpenemurereit I, I u
BBEICIIKX TIOPSIKOB Brrumcienue coGCTBEHHBIX
SHAYEHUH M COOCTBEHHEIX BEKTOPOB MATDHIEL
Jluaronanusamnus MatpwL.

Paur marpuusl. Teopema Kponekepa-Kanemnm.
Pewenue cucrem nunrelHEIX ypasHenuit METOIOM
['aycca. Pemenve cucrem nuneitnpix YPaBHEHHIA
¥ MaTpuiHBIX ypaBHEHWH. Pasnoxenue BexTopa
1o Gasucy. Marpuna nepexoza. Pemenue cuctenm
JIMHEHHBIX YpaBHEHMI 110 npaBuiry Kpamepa.
Beruncienue o6parHoit MaTpHIBL»

[lonroroska k koHTpoOmBHOM pabote Nel.,
ITonroroska k urorosomy TeCTUPOBaHUIO Nel.
Iloaroroska x 9K3aMeHY.

[1], 3], [5], [8],
(9], [11], [13]

Pasnen 2.
AHaTUTHYECKAS
TEOMETPHS

Ioxroroska k mpaxThueckum samsTEsM 1o
CIIEYIOLIIM TEMaM:

«CkaispHOe,  BEKTOPHOE M  CMEIIaHHOE
ipousBeneHue BEeKTOpoB. [lomgpHas cmcrema
KoopnuHat.  IInockocTh ®W npsmas B
npocTpancTse. OO6Ias TeopHs KPHBBIX BTOPOIO
nopsaka. KaHomwyeckoe u mapamerpmueckoe
ypasHeHHS. [IoBepXHOCTH BTOPOTO MOpsimKa.»
Tozrorosxka k koHTpONEHOH pabore Nel,
[Toxrorosxa x urorosomy TeCTHpOBaHuIo Nel.
[Tonroroeka x 9K3aMEHYy.

[1], [3]. [], [8],
(91, [11], [13]

Pasmen 3.
KoMrnekcHBbIi
AHATH3

IlogrotoBka Kk mpakTuueckuM saHATHSM 110
CIICTYIOLUM TEMaM:

«bunom  Helorona. Tpeyromsuk Ilackais.
Coueranus. KommnekcHsle yrcna u neifcraus Haj
HUMH B anrebpan4eckoit popme. 'eomerpuueckas
MATCpIpeTamms. Qopmyna Oitrepa. Dopmyna
Myagpa.»

IToxrorosxka x koHTpONBHOI paGoTe Nol .
Iloaroroska k urorosomy TecTHpoBaHuio Nel,
IloaroToska k 3x3ameny.

(1], 3], [5], [8],
[91, [11], [13]

Paznien 4.
Brenernne B
aHAaTH3

[ToaroToBka X mNpakTHYecKHM 3aHsTHAM Mo
CIIEYIOIIAM TEMAM:

«ITonsTue GyHKIHE. Hucnosas
IIOCTIENOBATCNPHOCTE | ee mpeden. I[lpemer
dyHkmM. BeckoHEWHO Maible H BGECKOHEYHO
Oonemue Gyukuun. Onnocroporuue mpenensL.
HenpepsisHocTs # Toukn paspeIBa.»

[loaroroska k koHTpONBHOM paboTte Nel.
[Toaroroska k Hrorosomy TecTHpoBaHuIO Nel,

(11, 3], [5], [8],
[, [11], [13]
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Ioaroroska k sx3ameny.

Paznen 3.
uddepennuansy
0€ UCUHCTICHHE

[loxrotoBka k mnpakTHueckum samsTHSM 1O
CIIEAYIOLUM TEMaM;

«lIpoussommas u muddepennman GyHKIHN.
YpaBHeHHE  KacaTeJbHOI. IIpubmuxennsie
BBIYHCIICHHUS. Tabmuna IIPOH3BOJHEIX.
lIpousBonHele MapaMeTpHUECKHX U HESBHEIX
Gynxuumit. IlpousBogmble BBICIIHX IOPSIIKOB.
IIpasuno Jlonurana. Bospacranwe u yObIBaHue
yHKIMH. DKCTpeMyMBI hyHKIHL. BriryxnocTs,
BOTHYTOCTh (yHKuHH. AcmmmroTsr. Kpususaa
KpuBOH. YacTHele mpomsBommele. IIONHEILM
mibdepernman Gyskoun ¢ 1Byms apryMeHTaMH,
[IpoussonHas cioxHON ¥ HesBHON byHKIHH.
['pamwent  dynkuum. Ilpomssomnas  mo
HaNpPaBICHHIO.  DKCTpeMyM  (QyHKIUH JBYX
TIEPEMEHHBIX.»

[loaroroBka k KOHTpOIBHOIH pabote No2,
[loaroroska k utorosomy TeCTHpOoBaHuro Nel.
IlonroroBka k sK3ameny.

[1], [3], [6], [8],
(91, [11], [13]

Paznen 6.
HTerpansHoe
HCUHCIICHUE

[lonroroBka k mpakTuyeckum 3aHSTHAM 1o
CIIEMYIOIIAM TEMAM:

«Tabmuma uHTErpanoB. Mertox HHTEIPUPOBAHMUS
OyTeM  moABedeHHs  mox  aubdepeHmman
VinTerpupoBanue MeTogoM 3aMeHs! NIEPEMEHHOM,
Meton HHTEIPHPOBAHMS o 9acTsiM.
Vnrerpuposanue ApOOHO-parHOHATEHBIX
GyHKIHI, Hnrerpuposanne
TPUrOHOMETPHYECKMX U TUNEPOOTHYECKHX
dynknuit. Wurterpuposanme UppanroOHaIEHEIX
bYHKIHH. »

[loarororka k koHTpOMBHOM pabore Ne3.
[Toaroroska k utoropomy TECTUPOBAHUIO Ne2,
[loaroroBka k sk3ameny.

L[1], [3], [6], [8],
[, [11], [13]

Paznen 7.
Kpartusie
UHTErpasbl

[loxroroska k mpaktuueckum samsTasM o
CIIEIYIOIIMM TEMAaM:

«JIBOMHOMN HHTEerpan, CBOMCTBa 51
r€OMETPHYECKHUH CMEICII. Obnacts
HHTCTPUPOBAHMS.  AJNFOPHTM  pacCTaHOBKH
TIPEACIIOB HHTErpUpoBan#s. JIBoHHOR HHTErpan B
ACKapTOBRIX WM  MOJAPHBIX  KOOPIHHATAX.
Onpenenurens Ixo6wu. Haxoxnenue nnomanu u
00Bbéma. MexaHuuecKue MPUIIOKEHHS ABONKHOIO
MHTErpana. TpoltHble HHTErpabL.»

[loaroroBka k KOHTpOIBHOH pabote Ne3.
Iloaroroka k uTorosomy TECTHPOBAHMIO Ne2.
[Toaroroska k sx3ameny.

(2], [41, [6], [9],
[12], [13]

Paznen 8.
KpuBonuneitnsie
UHTErpasibl

IlomroroBka k mnpakTHueckuM s3amsTHaM 1o
CIIETYIOLIMM TEeMaM:

«Kpusonuueiinpie unterpamst I u Il Tuma,
Hnddepernuansusie hopmsr, @opmyna Crokca.
©opmyna 'puna.»

21 [4], [6], [9],
[12], [13]
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IToaroroska x KOHTPOIBHOI paGoTe Ne3.
Iloarororka k uroropomy TECTUPOBaHHIO No2.
[ToaroroBka k sk3ameny.

9. [Pasnen 9.
Jlnddepeniuansy
bIe YpaBHEHHUS

Ilomrotoska x mpakThueckuM samsTEsSM 1O
CIICYIOIIUM TEMaM:

«uddepenruansusie  ypasHenus TIEPBOTO
nopsaka. Meton Bapualyy MOCTOSHHON X METOX
bepryin. VpaBuenus Bepryim, Jlarpamxa u
Krnepo. lubdepentmansurie ypasuenus ssrcmmx
[IOPSIIKOB. Jlunelinse OIHOPOHBIE u
HCOAHOPOAHBIE AU (epeHIraIbHbIE YPaBHEHHS
C IIOCTOSHHBIMH KO3(duimentamu. CHCTEMbI
nuddepeHnraIbHEX YPaBHEHHIA. Meron
CBCICHHA K OIHOMY YpaBHEHHWIO. Pemenue
MaTpPHYHBIM METOLOM.»

[loaroroska k KOHTpONBHOMH pabote Ne3.
[loaroroska k urorosomy TECTUPOBaHMIO No2,
[lonroToBka K sK3aMeny.

21, [41, [7], [9],
[12], [13]

10.Pasnexn 10. Psapr

[Tomrotoska x mnpakTwdeckuM samsTisM o
CIEIYIOUINM TEMAaM:

«Hucnosele psmel. OnpefeneHre CXOmMMOCTH
[IOJIOXKHUTCIBPHBIX ~ DSANOB IO  NpH3HAKaM
CpaBHeHus. Ilpusnakm [lanambepa, Komm wu
MHTCTPAJIbHBIC TPH3HAKU IS IIOJOKHATENbHBIX
PANOB. 3HAKONEPEMEHHBIE PANBL. AGCOMOTHAS K
YCIOBHAas ~ CXONHMOCTh  psimoB.  Ilpu3sHak
JlenOunna. OyHKIMOHANBHBIC panel. OGnactsb
CXONMMOCTH CTENEHHOro psina. Tabnuma psmos
Tettnopa-Maxnopena. Pasnosxenue GyHKIWH B
panel Qypbe.»

[loaroroska k koHTpONBHOM pabote N4,
lloaroroBka k sx3ameny.

[[2], [41, [71, [9],
[12], [13]

I1.|Pasnen 11. Teopus

BEPOATHOCTEH.
DIeMEHTBI
MaTeMaTUYeCKOl
CTATUCTHKH

IlonroToBka K mNpakTHYeCKHM 3aHSTHAM IO
CIICAYIOILINM TEMaM:

«DNeMEeHTBl  KOMOWHATOpHKH. 3agaunm  Ha
onpesiencrue epostHoctd. Popmyna Bepryimm.
[IpousBoasmas byHKIHS. Ycnosuas
BEPOATHOCTE. Dopmyna IOIHOM BepOSTHOCTH,
dopmyna Baifeca. Jluckpersas CllydaiiHas
BeM4MHA.  BUHOMHHATBHOE pacHpenenenue,
3aKkon Ilyaccoma. Hawambmble u nentpansmbie
MOMCHTBI CIyHalHBIX BeMMYMH. HempeprBHas
CllyqaiiHas BEJIMYUHA. Hopmansnoe
pacmpezneneHne.  CTaTHCTHYECKHE  TI'HIIOTE3EL
Kputepuit ITupcona. Cucrema JBYX CIIy9aHHBIX
BelIMYKH. CMeIlaHHBIf MOMeEHT, K03 dunuent
KOpPPEeTSIIHHT. »

[ToaroroBka Kk KOHTPOIBHOM pabote Ne4,
IToaroroBka x sxsameny.

(21 [41. [7], [9],
[12], [13]
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5.2.5. TeMbI KOHTPOJIbHBIX PadoT
1. Auamiruueckas reoMeTpus U JHHeiHas anredpa.
2. JlubdepenupoBaHue.
3. Wurerpuposanue. JluddepeHnnansHble ypaBHEHHUSL.
4. Psper. Teopust BEpOATHOCTEH ¥ MaTeMaTHIECKas CTaTUCTHKA.

5.2.6. Tembl KypCOBBIX NPOEKTOB/ KYPCOBBIX padoT «y4eOHbIM NAAHOM He
npeoycmompeHsiy.

6. MeToaudeckue YKazaHuyd O Dﬁy‘lalﬁllll—‘IXCﬂ o OCBOCHHIO JHCIHIIJIHHEI

Opraﬂnsauna JeATEJIbHOCTH CTYJACHTA

Jlexuus
B Xole /EKIMOHHBIX 3aHATHH HEOOXOZMMO BECTH KOHCIIEKTHPOBaHHE Y4eOHOro

Mmarepuaia, obpaiaTs BHUMaHue Ha KaTeropuu, GopMyIHPOBKH, PACKPBIBAIOIINE COAEPKAHUE
TE€X WU UHBIX SIBJICHUM U IPOLECCOB, HAYYHBIE BBIBOJBI M NPAKTHYECKUE PEKOMEHIALIMH.
HeoOxomumo 3amaBaTh IPENOJaBaTeNi0 YTOYHSIOIME BONPOCHL C LENBIO YACHEHHS
TEOPETHIECKUX MOJIOKEHUH, pa3pelieHus CIIOPHBIX cuTyanui. [{enecoobpasno nopabaTeBaTh
CBOM KOHCHEKT JIeKIIHH, Jelas B HEM COOTBETCTBYIOIIHE 3alMCH K3 JIMTEPATYPEL,
peKOMEH/I0BaHHOM IIpenoiaBaTe/ieM ¥ IpeLyCMOTPEHHON yaeOHON IporpaMMoi.
[IpakTHYecKOe 3aHATHE

PaboTa ¢ xoncmextom nexnumit. Ocoboe BHUMaHHE NIpH ITOM HEoOX0auMO 00paTUTh Ha
COZIep’KaHUE OCHOBHBIX IOJIOKEHHUHA M BBIBOJIOB, YSCHEHHE NPAKTHYECKOrO IPHUIIOKEHUS
paccMaTpHBaeMbIX TEOPETHYECKHX BOIIPOCOB. PellleHMe 3agady B COOTBETCTBMM C TEMOH
3QHATHHA.

JlabopaTopHoe 3aHsITHE

PaboTta B COOTBETCTBUU C METOAMYECKUMH YKa3aHUs MO BBITOIHEHUIO Tab0paTOPHBIX
pabor.

CamocTosiTeJbHaA pabora
CamocTtosTensHas paboTa CTyA€HTa HaJl YCBOCHHEM y4eOHOro Marepuaia 1o y4eOHOH

JUCIHUILUIMHE MOJKET BBINOJHATECS B IIOMEIICHUAX IS CAMOCTOSTENBHOH paboThl Taxke B
JoMaimHuxX ycnoBusx. Comep)kaHuE CaMOCTOSATENBHOM paboThl CTYAECHTa OIpPEneseTcs
yueOHOM mporpaMMo¥ OUCHMIUIMHBL, METOAMYECKHMMH MaTepUalaMH, 3aJaHusIMH U
YKa3aHHUsIMH [IPENo aBaTes.

CamocTosTenbHas paboTa B ayJUTOPHOE BpeMs MOXKET BKITHOYATh:

— peLIeHHuE 3a/71a4;

— BBINIOJIHEHHE KOHTPOJIBHEIX paboT;

— paboTy co CIpaBOYHON U METOJUYECKOH TUTepaTypoi;

— YYacTHe B TECTHPOBaHWH U JIP.

CamocrostenbHast paboTa BO BHEAY TUTOPHOE BPEMSI MOJKET COCTOATE U3:

— IIOBTOpEHHE JIEKIIMOHHOTO MaTepuana;

— IIOATOTOBKH K ITPAKTHYECKUM 3aHATUSM;

— M3Y4YeHHS y4eOHOH U Hay4YHOHU JTUTEPaTyphl;

— pelIeHHs 3a7a4, BbIIAHHBIX HA IPAKTHYECKUX 3aHATUSX;

— IOJrOTOBKH K KOHTPOJBHBIM paboTaMm, TECTHPOBAHHUIO U T.1.;

— BbIJe/IeHUE HauboJee CIOXKHBIX U MPOOIEMHBIX BOIIPOCOB [0 HU3Y4aeMOit TeMe, MOTyueHIe
PasbACHEHHUH M peKOMEHAlKui 10 JaHHBIM BOIIpOcaM ¢ IIpenoaaBaTeaMy Kadeaps! Ha uX
€IKEHEIENIBHBIX KOHCY/IbTAlUAX.

— NPOBEIECHUE CAMOKOHTPOJS IyTEM OTBETOB HAa BOIPOCHI TEKYIIEr0 KOHTPOJS 3HAHUH,
peLlIEeHHUs IPEACTABICHHBIX B YueOHO-METOJMUECKUX MaTepraiax kadeaphl 3a1a4 1 TECTOB.
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KonTpoabnas padora
[IpakTHyeckas YacTh KOHTPONBHOM pabOTHI BBIIONHAETCS 10 YCTAHOBIICHHBIM
BapHaHTAM C UCMOJb30BAHHEM IPAKTHYECKMX MATEPHATIOB, MOJYYEHHBIX HA MPAKTHYECKUX
saHATUAX. K Kaxmol Teme KOHTpOMbHOW paboThl peKOMEHAyeTcs IPUMEpPHBIA IepeyYeHb
OCHOBHBIX BOIIPOCOB, CIIHCOK HEOOXOMMMO uTepaTyphl. He06X0MuMO U3YUHTE JTUTEPATYDY,
PEKOMEHIIYeMYIO JUIS BBIIOJHEHUS KOHTPOJIBHOM paboTsl. VHCTPYKIMS 1O BBIIOIHEHHIO
KOHTPOJIEHOM paboThI HAXOMUTCS B METOAMYECKUX MATEPHAIIAX 10 AUCIUILINHE.,
IloaroToBKa K YK3aMeHY
[ToAroToBKa CTYACHTOB K 3K3aMeHY BKIIFOYAET TPH CTAIUH:
— camocTosITeNIbHas paboTa B TedeHue y4eOHoro roaa (cemecrtpa);
— HENOCPEACTBEHHAs! MOATOTOBKA B JIHU, MIPEAIIECTBYIOIIHE SK3aAMEHY;
— IOJATOTOBKA K OTBETY Ha BOIIPOCHL, COJEPIKALIMECs B OUIIETE.

7. O0pa3oBaTebHbIe TEXHOJIOTHHA
Ilepeuens 0Opa3oBaTENBLHBIX TEXHOJIOIHM, HCIIOMB3YEMBIX MPH H3YUEHHH MUCIUILIHHEL
«MaremaTrkay.

Tpanmmonnue 06pa3OBaTem,Hme TEXHOJOIHH

HucnunnuHa «MareMaTuka» [POBOASTCA C  HCHOJNB30BAHWEM  TPAJHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHONOTHM OPHUEHTHPYIOIIWXCS HA OpraHU3aluio  00pa30BaATEILHOTO
npouecca, MPEeANnoIaraiollyio NpsAMyr TPaHCIIMIO 3HAHUHM OT IIperojaBaTeNs K CTYACHTY
(IperMyIIECTBEHHO Ha OCHOBE 00BSICHUTENBHO-HILTIOCTPATHBHEIX METOIOB 00y4UeHus), ydebHas
ICSTEIBHOCTh CTYJEHTa HOCUT B TaKMX YCIIOBHAX, KaK IPABUJIO, PENPOIYKTHBHBINA XapakTep.
@OpMbI y4eOHBIX 3aHATHH 110 JUCLHUIIIMHE «MaTeMaTHKa» ¢ HCIONB30BAHUEM TPAIHilHOHHBIX
TEXHOJIOTUM:

Jlekumsi — mocienoBaTenbHOE H3NOXKEHHE MaTepualia B AUCHUIIMHAPHON JIOTHKE,
OCYUIECTBIIIEMOE [TPEUMYIIIECTBEHHO BEPOAIBHBIMU CPEICTBAMEU (MOHOJIOT IIPEMOIaBATENs).

[TpakTuueckoe 3aHsTHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHHIX YMEHMH H
HaBBIKOB I10 [IPE/ITIOKECHHOMY aJITOPHTMY.

JlabopatopHble 3aHATUS — OpraHusanus yueGHOW paGoTel ¢ HHOOPMAHOHHBIMHI
00BeKTaMH, SKCIEepUMEHTaIbHAS paboTa C aHAIOTOBBIME MOJIEIISIMH PEATBHBIX 00BEKTOB.

HHTepaKTHBHbIe TEXHOJJIOIHH

[To nucuunumae «MaTemaTuka» JEKIIMOHHBIE 3aHATHS MPOBOISATCS C HCIIOIBE30BAHHEM
CIICAYIOIIUX UHTEPAKTUBHEIX TEXHOJIOIHIA:

Jlexnums-Bu3yanusanus - IpeacTaBisieT coboil BusyansHyo GopMy HONAuH JEKIHOHHOTO
Mmartepuana cpeacreamu TCO unM ay MOBHACOTEXHUKH (BHIEO-IEKIMs). UTeHHE TaKOH JIEKIIUU
CBOAMTCS K Pa3BEPHYTOMY HJIM KPaTKOMY KOMMEHTHPOBAaHMIO IIPOCMATPHBAEMEIX BH3YAIBHEIX
marepuaios (B Buae cxem, Tabnuu, rpados, rpadukoB, Mojeneit). JleKunsI-BU3yaIu3anus
[IOMOraeT CTyJeHTaMm npeoOpasoBbIBAaTH JIEKI[MOHHBIH MaTepual B BHU3yaIbHYIO (opMy, uTO
CIIOCOOCTBYET (POPMHPOBAHUIO Y HUX NMPOGECCHOHATBHOIO MBIIUIEHH)S 32 CUET CHCTEMAaTH3aIUH
U BBIIENEHHUS HauboJiee 3HAUUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB.

[To mucuunaune «MartemaTnkay 1ab0paTOpPHBIE U MPAKTUYECKHUE 3aHSTUS TPOBOJASTCS C
MCII0JIL30BAHUEM CJICAYIOIIUX HHTEPAKTUBHBIX TEXHOJIOTHIA:

Pabora B MasbIX rpynnax — 3To OJHa U3 CaMbIX NOIMYISPHBIX CTPATErnii, TaK KaK OHA JaeT
BceM OOydaromumes (B TOM 9HCIE M CTECHHUTENIBHBIM) BO3MOKHOCTH YYACTBOBATH B paboTe,
MPAaKTHKOBaTh HABBIKM COTPYIHHYECTBA, MEXKIMYHOCTHOrO OOIEHHs (B YacCTHOCTH, YMEHHE
aKTHBHO CITyIIaTh, BEIpaOaThIBaTh 001IEe MHEHHE, pa3pelnaTh BO3HUKAIOIIME pasHoriacus). Bee
5TO 4acTO OBIBAET HEBO3MOIKHO B GONIBIIOM KOJLIEKTHBE.
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8. YuebHo-meToamIecKOe M HHPOPMAHOHHOE 0fecTIedeH e i CIHIIAHb

8.1. TlepeyeHr OCHOBHOH M JONOJHHTEILHOM y4eOHoi JMTepaTypsl,

He00X0IMMO# /IUIA 0CBOeHHA THCHHILIHHBI

@) OCHO6HAA Y4eOHAA Numepamypa:

1.

Hanxo I1.E. Beiciuas maremaruka B YNPaXKHEHUAX U 3a1a49aX B 2 4.:yyeb. mocobue i By30B
/MLE. Mauxo, A.T. ITonos, T.5. Koxesrukosa.— M.: 000 «Hsnatensckuit mom «OHUKC 21
Bex»;000 «MsnarenscTBo «Mup u O6pasoBaruey. —2005. -4.1.-303cTp

Hanxo ILE. Beicinas MateMaTuka B yIpakHEHHSX U 3a7a9aX B 2 4.:yued. mocobue 11 By30B
ALE. HNauxo, A.l. Tlonos, T.J. KoxeBHuKOBa.—6 w3, M.: OO0 «Mzparenscxuii nom
«OHHUKC 21 Bex»; 000 «M3natenscTso «Mup u ObpazoBanue». —2005. —U.2.—416¢.
I'ycax, A.A. Bricias MatemaTuka: yueGuuk /A.A. [ycakx. -Murck: TerpaCucreme, 2009, —
Tom 1. —544c. - 978-985-470-938-3. —[OnexTponnrni  pecypc]Pexum  moctyma:
http://www.iprbookshop.ru/28059.html

I'ycax, A.A. Bricmast matemMaTuka: yueGHuK /A.A. I'ycax. -Munck: TerpaCucremce, 2009, —
Tom 2. —446 c. -978-985-470-939-0. —[Onextponneni pecypc]Peskum  mocTyma:
http://www.iprbookshop.ru/28060.html

0) Oononnumenvran yuednaa rumepamypa:

8

6.

byrpos, 1. C. Beicas marematvka: yueGHuK B 3 T. 1 T. DIeMeHTH! IHHEHHOMN anredpe! u
aHanuTHHeCKoH reomerpun/ S1.C. Byrpos, C. M.Huxonsckuit. — M.: ipoda. — 2003. —284 ¢.

Byrpoe, . C. Bricuias maremartuka: yuebHuk B 3 T. 2 T. Huddepernuansaoe u
uHTerpanbuoe ucuucnenue/ S1.C. byrpos, C. M.Huxonsckuit. — M.: Jlpoda. —2003. —509 c.

Byrpos, f. C. Beicinast maremaruxa: yaeGHuK B 3 T. 3 T. Huddepernuansusie ypaBHeHuUS.
Kparusie unrerpansr. Pansy/ 51.C. Byrpos, C. M.Hukombsckuii, — M. : Hpoda. —2003. —506 c.
ITyuxos, H.IL. [IpuMeHeHre MaTeMaTHUECKUX 3HAHUY B IPOGECCHOHATBHON JEATEILHOCTH.
[Tocobue nns camopaseutus Gakanaspa: yuaeGroe mocobume / H.IT. IIyuaxos [u mp.]. — Tam6o0B:
TamboBcxwit TocynapcTBEHHBIH TEXHIYECKHIA yHusepcuteT. —2012. —Yacts 1. —97¢. — 978-
5-8265-1151-0. —[DnexTpoHnbIH pecypc]Pexum Joctyna:
http://www.iprbookshop.ru/63892.html

IIyukos, H.IT. [Ipumenenre MaTeMaTHIECKUX 3HAHUY B PO ECCHOHATBHOR JeATEEHOCTH.
[Tocobue ms camopassutus Gakanaspa: yae6Hoe nocobue / H.IT. ITyuxos [u np.]. — Tam6o0B:
Tam6oBcKHit rocyHapCTBEHHBIH TEXHUYECKUT yHuBepcuteT. — 2013. —Yacts 2. —65 ¢. —-978-
5-8265-1186-2. —[DnexTponHsIi pecypc|Pexum JocTyma:
http://www.iprbookshop.ru/63893.html

6) nepeuens yuedHo-MmemoduuecKozo obecneuenun:

2.

1. Xonomor KO.B. YMII mo «MaremaTukes (3. 0. 1 xype)/ 10.B. Xosoznos, K.JI. Sxcybaes,

U.B. Axcioruna, FO.A. Illykmuna. Actpaxaee. — AWCHU.2015 r. — 254 c.
http://moodle.aucu.ru/course/index.php?categoryid=41

Xononos F0.B. YMII o «Martematuke» (3. 0. 2 kype)/ FO.B. Xomonos, K. 1. SIkcybaes, U.B.
Axkcrotuna, IO0.A. Ilyknusa. Actpaxamp. - AWCHU.2015 r. - 182 .
http://moodle.aucu.ru/course/index.php?categoryid=41

Axcrotina W.B. YMIT no mucnummnre «Maremarukay 1is CTYJEHTOB OYHO# W 3a04YHOM
dbopmer 06ydenus Hanpasnenus/cnennansHoctd 08.03.01 «CTponTensCTBOY. ACTpaxaHb.
AWCH.2015 r. — 47 c. http://moodle.aucu.ru/course/index.php?categoryid=41
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8.2. IlepeueHs Heo6X0mMMOro JMIEH3HOHHOIO H CB00OOJHO pacmpoCTpPaHsIeMOro
NPOrpaMMHOro obecreyeHNns, B TOM YHC/Ie 0Te4eCTBeHHO0 NPOM3BO/CTBA, HCIOIb3YEMOTr0
Ipu ocynrecTBIeHHH 00Pa30BATEILHOIO IPOIECcea N0 AHCIHILIHHE

1. 7-Zip GNU  OrkpriToe nunensuonHoe cormamenme GNU GeneralPublicLicense
Beccpouno
2. Adobe Acrobat Reader DC. OtkpeiToe ImMIEH3WOHHOE cormamenme GNU

GeneralPublicLicense.

Apache Open Office. Apache license 2.0 Beccpougno.

4. VLC media player GNU Lesser General Public License, version 2.1 or later.
beccpouno

o

5. Kaspersky Endpoint Security. Jlunensus aercTeyer no 16.03.2024
6. Yandex Gpaysep. Becrutathoe nporpamMMmHoe obecnedernue. Beccpouro
7. Mathcad Education - University Edition JIunensus: beccpouno
8.3. Ilepeyenr  coBpemeHHBIX NpodeccHOHANBHBIX 033  JaHHBIX ©
HHQOPMALMOHHBIX CHPABOYHBIX CHCTEM, AOCTYNHBIX 00y4alOmMUMCSsI NPH OCBOCHHH
JHCHHILTHHBI '
1. DaexTponnas HH()OPMaNHOHHO-06pa3oBaTeIbHAs cpena YHuBepcurera:
(http://moodle.aucu.ru).
2. DneKTpoHHO-OMbIHOTEYHAs cucrema «Y HHBEpPCHTETCKAs Oubauorekay
(https://biblioclub.ru/).
3. DuextponHO-6ubHOTeYHAs crcTema «IPRbooksy (www.iprbookshop.ru).
4. Hayunas snexTponnas 6u6mmorexa (http://www.elibrary.rw/).
5. Koncynprant + (hitp://www.consultant-urist.ru/).
9. Onucanne  marepuanbHO-TeXHHYECKOH 0asel, HeoOXomumol s

OCYIIECTBJIEHH A 06[]830331’6.]1]:]-]01"0 npomecca 1nmo JHCUHILIHHEe

HanmeHoBaHHe cienuaIbHBIX 5
Ne . - OcHameHHOCTD CeNHATLHBIX noMeneHuH u
NOMEeIMEeHUH U MOMeeHu i AJis .
m\n NOMeILIeHHH 1] CaMOoCTOATeILHOM paboThI

CaMOCTOATEAbHOH padoThl

L

YueGusle ayauropun s
IIPOBEICHHUS YUCOHBIX 3aHATHIH:

414056, r. Acrtpaxams, yi.
Tarumesa, 18,

aymutopun Ne 204, 4, 207, 209;
414056, . AcTpaxaHp, YL

Tartumesa, 22a,
aymatopuu Ne 202, 204, 205.

Ne 204
Kommekt yuebnoit mebeu.
CranuoHapHbLf My THME THHHBIN KOMIIIEKT.
Hoctyn x nrpopManmoHHO —
TCIEKOMMYHUKANMOHHOH cetr «HTepHEeTY.

Ne 4
Kommnext yuebnoit mebenm.
IlepeHOCHOM My/IBTUMEHHHBIA KOMIIIEKT,
Hoctyn x uHGoOpManmonHo —
TENCKOMMyHHKAIIHOHHOH cetr «HTepHETY.

Ne 207
KommrekT yue6roit meGenu.
Kommnerorepsr - 16 mr.
CrauroHapHbIA My TbTUMEIUHHEIH KOMIICKT.
Hoctyn k uadopManuosno —
TEJICKOMMYHUKAIMOHHON ceTr «HTepHETY.

Ne 209
Kommext yuebnoit meGeny.
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KomnsroTteps! - 16 mir.

CrainoHapHEIH MYIIETHMEIUHHEIH KOMIUIEKT.

Hoctyn x uaGOpMAnOHHO —

TEICKOMMYHHUKAIIMOHHOH ceTH «MHTepHETY.

Ne 202
Kommekt yuebuoit mebenu.
[lepeHoCHOH My IETHUMEUHHBIH KOMILIEKT
Hoctyn x nEGOpMAIHOHHO —
TEIEKOMMYHUKAIIMOHHOH cet «HTEpHETY

Ne 204
KommnexT yue6rol me6enn.
[TepenocHoM MynbTUME TUAHEIH KOMIIIEKT
Hoctyn x uHGOpPMAIOHHO —
TEJCKOMMYHHMKAIMOHHON cetu «MHTepHeTY

Ne 205
Kommiext yue6noit mebemn.
ITepeHOCHOM MYyIETUMEIUHHEBIN KOMILIEKT
Hoctyn x nadGopMannonno —
TEJICKOMM YHHKAIMOHHON cetu «/HTepHEeT

HHBAaJTHIAO0OB H JIHII ¢ OrpaHH4Y€HHBIMH BO3MOKHOCTAMH 310POBbLA

2. | TTomemmenus JUISt Ne 201
CaMOCTOSTENBHON PaboTHI: Komnuext yuebHoM mebemn.
Kommerorepsr — 8 mT.
414056, r. Acrpaxamp, yu. | Jocrym K HH(QOPMAHOHHO —
Tarumesa, 22a, TEJIEKOMMYHHKAIIMOHHON ceTu «MHTepHeT.
ayautopuu Ne 201, 203; Ne 203
Komnnekr yuebroit mebenu.
414056, r. Actpaxamp, yu. KomneroTeps! — § mr.
Tarumesa Nel8 a, Joctyn k undopmanmonno —
bubnHoTEKa, YATATLHLIA 341, TEIEKOMMYHUKAIMOHHOMH cetr «MHTEepHeT.
0ubIHOTeKa, YATANLHBIH 34,1,
Kommnexr yaebroit meben.
Komnsrorepsi - 4 mr.
Hoctyn x naGOpManHoHHO —
[ TENEKOMMYHUKAIMOHHOK cetu «HTepHETY.
10. OcobennocTu opranmsanuu ofydenns no aucHumIHHe «MaTeMATHRAY s

Jis oOywarommxcss W3 4HCTa MHBAIMAOB H JIHII C OTPaHUYEHHBIMH BO3MOIKHOCTSIME
310pOBbA Ha OCHOBaHHH IMHUCBMEHHOTO 3asBICHUS JUCLHUILTHHA «MaTeMaTHKay peanusyercs ¢
YYETOM OCOOEHHOCTEH MCHUXO(DU3UUECKOTO PasBUTHS, UHAMBHUIYAIBHBIX BO3MOIKHOCTEH W
COCTOSIHHSA 310POBbs (Hajlee — UHIUBHAYATBHBIX ocobeHHnocTei).
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MunucrepcTBO 00pa3oBaHud W HAYKH ACTpPaxXaHCKOH o0JgacTu
Il'ocynapcrBeHHOe aBTOHOMHOe 00pa3oBaTedbHOE YUpeXKJAEHHE
AcTrpaxaHcko# obaacTn Boicmero o6pa3oBaHug
«ACTPpaXaHCKHH rocylapcTBeHHBIH AaPXHTEKTYPHO-CTPOUTENbHBIH
YHHUBEPCHTET»

(FAOY AO BO «ATACY»)

OHNEHOYHBIE 1 METO/JUMECKHUE MATEPHAJIBI

HaumeHnoBan#e NHCUMUIIHHDBI

MaremaTtuka

(yKasvi6aemcs HAUMEHOBAHUE 6 COOMBEMCMBUU C Y4eOHbIM NIAHOM)
ITo HanpaB/IeHHIO MOATOTOBKH

08.03.01 «CTPOUTEJILCTBO»

(yKaseieaemcs HauMeHo06anue HanpasieHus no02omoexu 8 coomeememeuu ¢ ®I'OC BO)

HanpasiaenHoctb (npoduis)

«IIpoMEBIIIIEHHOE | rpaXaaHCKOC CTPOHUTEILCTBOY,

«BonocHabxenre W BOMOOTBENEHUEY, «DKCIEPTU3a M VYIpaBje-

HHE HEABHXHMMOCTBH» «MuxeHepHbIe cHeTEMB XKHU3He0o0OeCIeYeHHS B CTPOHTEILCTBE »

(vkasvleaemcesa naumenosanue npoghuns ¢ coomeememeuu ¢ OIIOI)

Kadenpa_ CucTembl aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHUS U MOJEIUDOBAHHUS

KBanu@uxanus BEITyCKHHKa OaKaiaep

Acrpaxanp — 2023



PaspaboTyuk: 7%

JOLEHT, K.ILH. Axciotuna U.B. il
o
(zaHMMaemas JIONIKHOCTE, / (nonnuce)
yuBHas CTeNeHs 1 yHEHOE 3BaHME) e

OueHoyHbIE U METOAUYECKHE MaTepHalibl pacCMOTPCHBI H YTBEPKIOCHBI Ha 3aCCIaHHH Ka-

liJeI[pBI «CHCTEMBI aBTOMAaTH3HPOBAHHOTO IPOCKTHPOBAHHA H MOICIHPOBaHHUAY» TIPOTOKOI

Ne 9 ot 06.04.2023 r.

3apenyromuit kadenpon ygf/
(nomnuce)
CoraacoBaHo:

I[Ipencenarens MKH «CTpouTenscTBO»

HANpaBIeHHOCTh (TPOo(uIIb)

Erpomenxo O.U.

7 L O
«[IpoMBIIIIIEHHOE M TPaXJAHCKOE CTPOUTENBCTBOY ,W-
(nmoanuce)
IIpencenarens MKH «CTpouTenbCTBO»
HaNpaBiIeHHOCTH (TTpoduIIb)
((HH}KCHCPHI:IC CHCTCMEI )KH3H€06€C]'IE'—I'EHHH B CTPDHTEHI:CTBC»
(noanuce)

Ipencenatens MKH «CTpouTensecTBO»

HanpaBlIeHHOCTH (poduns) «BonocHabxeHne ¥ BONOOTBENCHHE)

D.H.0.

0.

D.H.

(nmoamuce)

[Mpencenarens MKH «CTpouTenbCTBOY

HAIPaBIEHHOCTD (TIpOduIIL)

«DKCIIEPTH3a MU YIPABIEHHE HEJIBHKUMOCTHIO)

@
@.LI.O. CC;’}

2 Korreanoan 5

777

(nofAnucs)

Havansauk YMY o
_Aﬂﬂﬂnﬁ%
Hauansuuk YMO BO

(noxl%lf:b)

@.1.0.
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1.2.3.

COJEPKAHUE:

OneHoyHBIE ¥ METOIUUECKIE MaTEpHAIIBI IS [IPOBEJEHHS TEKYIIEro KOH-
TPOJIS YCIEBAEMOCTH U IIPOMEXYTOYHOH aTTecTaluy 00yJaroLuXcs 110
OUCLHUIIAHE

[lepeuens KOMIIETEHIIUH ¢ YKa3aHUEM 3TanoB UX (GOPMHUPOBAHKS B
IPOLIECCE OCBOCHUS 00pa3oBaTeIbHOM IIPOrpaMM

Ommcanne nokazaTeneil ¥ KpUTepUEB OLICHUBAHUSA KOMIIETEHIMH Ha
Pa3IUYHBIX STanax ux GOPMUPOBAHUS, ONIUCAHUE IITKAT OLEHUBAHUS
[TepeueHb OLIEHOYHBIX CPECTB TEKYIIEH GOpMBI KOHTPOIIS

Onucanue nokaszareneil u KpUTEpUEB OLCHUBAHNS KOMIIETEHIHI 10 JHC-
LUIUIMHE Ha PA3NIMYHBIX 3Tanax uxX (OpMHUPOBaHHUS, ONMCAHKE IIKATl OIle-
HUBaHUA

[lIxana oneHUBaHHUS

TumoBsle KOHTPOJIBHbIE 3aIaHMsI UM UHBIE MaTepUalIbl, HEOOXOAUMBIE I
OLICHKY 3HAHUH, yMEHUN, HABBIKOB, XapaKTEPU3YIOIIHUX 3Tallbl (OPMUPOBaA-
HUSI KOMIIETEHIIMH B [IPOLIECCE OCBOSHUSI 00pa3oBaTeIbHON IPOrpaMMbl
[Tepeuens U XapaKTEPUCTUKHU MPOLETYPHI OLICHHBAHUS 3HAHUM, YMEHUH,
HABBIKOB, XapaKTEPU3YIOIMX 3Tanbl QOPMHUPOBaHMs KOMIIETEHIUH
[Tpunoxenus

Crp.

LN
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12
13
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2.THNOBbIE KOHTPOIbHbIE 3AMAHNS H/IH HHbLE MAaTepHaJibl, HE0OX0UMBIE /LISl OeHKH pe-
3y/IbTATOB 0CBOEHUS 00PA30BATENLHOM NPOrPaMMBbI

TUITIOBBIE 3AJTAHUS IS [TPOBEJIEHU I [TPOMEXKY TOYHOI ATTECTAIUU:

2.1. Jx3amen
a)  munogvie 60npocwi K srzameny (Ilpunroscenuel)
8)  Kpumepuu oyenusanus
IIpu onenke 3uanmii Ha sk3amene YUHTEIBAETCS:
I. Ypogers chopmuposannocTn KOMITETEHIIHH.
2. YpoBeHs ycBoeHus TCOPCTUYCCKUX MOJIOKEHHN TUCIMILTHHEL, [IPaBUIIBHOCTE (hOPMYITH-
POBKM OCHOBHBIX IMTOHSATHE H 3aKOHOMEPHOCTEH.
3. VYposeHs 3Haums (axTHyecKoro Matepuana B o6peme IPOTPaMMEL.
4. Jloruxa, cTpykTypa u TPAMOTHOCTE H3JI0XKEHHS BOIIPOCa.
5. VYwmenue ceszars TEOPHIO C MPAKTHKOM,
6. YMeHue nenars 000011IeH S, BEIBOILL.
Ne Ouenka Kpurepun onenxn N
n/n
| Otnuuno OTBeTl Ha nocrasneHHbie BOMPOCE! M3NAraloTcs JIOMHYHO, MOC/IEI0Ba-
TC/IEHO ¥ He TPeOYIOT AONONHUTENbHBIX NOsSCHeH . [ToHO PacKphIBarOT-
¢4 MPHIUHHO-C/IEICTBEHHBIE CBA3H MEXY ABJICHUSIMHU H COBBITHSIM. He-
71al0TCs 000CHOBAHHBIE BBIBOJIbI. JeMoHcTpupyIoTes riryGokue 3HaHws Ga-
30BBIX HOPMAaTHBHO-NIpaBOBBIX akToB. Cob0aal0TCS HOPMBI JIHTEpaTyp-
HOM peyw.
2 Xopo1o OTBeTbl Ha nocTaBneHHbie BOTPOCEI H3/1aratOTCs CHCTEMAaTH3WPOBAHO W
MOCACN0BATENbHO. Ba3oBble HOPMATHBHO-TIPABOBbIE aKThI HCTIONb3YHOTCS,
HO B HeAoCTaToOHHOM o6beme. Marepuan usnaraercs YBEpEHHO. PackpeiThl
NPUIHHHO-CIE/ICTBEHHbIE CBA3H MEXIY ABICHHAMH M COGBLITUSML He-
MOHCTPUPYETCH yMEHUE aHANM3NPOBATH MATEPHA, OHAKO HE BCe BBIBOIbI
HOCAT apryMeHTHPOBAHHBIN M JOKA3aTeTbHBI xapakrep. Cobnronatores
HOPMBI JIMTEPATYPHON peun.
3 | YnosnerBopurensuo Jlonyckaiotes HapylueHus B nocienoBatenbHOCT] usnokenus. Umetores
YNOMHHAHUA 00 OTHenbHbIX 6a30BbIX HOPMaTHBHO-NpPaBOBLIX akTax. He-
MO/THO paCKpLIBAIOTCS MPUUUHHO-CEACTBEHHBIE CBA3H MEXTY SIBIEHUAMU
M COObITHAMH. JleMOHCTPHpYIOTCS MOBEPXHOCTHBIE 3HAHUS BOMpOCA, C
TPYAOM pELIAlOTCs KOHKPETHbIE 3amaun. UmMerores 3aTPYAHEHUS C BBIBO-
Aamu. JIoMyCKaloTCs HapyLUeHHs HOpM JIUTEPATYPHOM peyn.
4 HCY,HOBJ'IeTBopHTe}IBHO Marepuan usnaraercs HEMOCNEI0BATENBHO, COMBUKBO, He NpeACTaBIIseT
ONpEAe/IEHHON CUCTEMBI 3HAHMIT MO AucUMIIUHe. He PacKphIBAIOTCS MpH-
HHHHO-C/ICICTBEHHbIEC CBA3H MEKIY SBIEHMAMM H COOBITHIMU. He NPOBO-
AuTes aHanms. Beisomsr orcyrerByror. OtBers Ha JOTIO/THUTEIbHBIE BO-
Mpocel oreyTeTByior. MMerotes 3ameThble Hapyenus HOPM JHTeparyp-

HOH peuu.

2.2,

a)
6)

TUITOBBIE 3ATAHKA JUTS [TPOBEJEHVS TEKVIIET'O KOHTPOJIS:

Kounrpoasuas paGora

MUnOGbLe 3a0anUs Ot KOHMPOILHOTI pabomur Ne] (IIpunoxcenue?)

Kpumepuu oyenueanus

BeimosnHsieTes B mucsMenHoii dopme. ITpu ouenke paGoTer CTYJICHTA YYUTHIBAETCS:
[IpaBuneHOE pemenue 3anay.
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2. CamMOCTOSTENIBHOCTE CYXIeHH}, TROPUECKUiA NOJXO, HayYHOe 000CHOBaHUE PaCKPBIBAEMOH
npobnaemsl.
3. Hauuue B KoHIE paGOTHI IONHOTO CIIHCKA JIUTEpaTypHL

Ne Ounenxa Kpurepun ouenkn
n/n
1 OtiauuHo CrynenT Bbmonuun paGoty 6e3 omMbok ¥ HeZOYETOB, JIOMYCTHIT HE
Oonee oaHoro HemoueTa
2 Xopotuo CTyaeHT BbINOAHUN paboTy NONHOCTLIO, HO AOMYCTH B Hell He Golee
04HOM Herpy0oi#i owrbku ¥ OOHOro HegoueTa, WM He Gonee JABYX
HEJI04eTOB
3 Y A0B/IETBOPUTENBHO CryaeHT NpaBUIbHO BBITIOHUI HE MEHee TMOTOBHHEI PaGOThI HITH J10-
MycTh He bonee aByX rpy6bix owubok, iy He Gosee onHOkH rpy0otii
¥ OJHOH Herpy©o# oMOKH U OAHOrO HemoYeTa, WK He Gosee JIByX-
TpeX HerpyObIX OMMGOK, Wik OfIHOM Herpy6oi owuOKY U TPexX HeJo-
HCTOB, WIIH MPH OTCYTCTBHH OLIMOOK, HO NMPH HATMYHM YETBIPEX-TISTH
HEI04CTOB, 1710X0 3HACT MaTepHal, OMyCKAaeT HCKKEHHE (HaKTOB
4 Heynosnersopurensho CTy#eHT NOmyCTHN 4YMCNO OMWMGOK M HEHOYETOB npeBocxoALIee
HOPMY, NPH KOTOPOH MOXKET ObITh BBICTABIIEHA OLIEHKA «3%, WK €CH
MPaBUIbHO BBIMOIHMI MEHee MOJIOBHHBI paboThI
5 3aureHo BeinonseHo npasuibho He meHee 50% 3anamuii, pabota BEIMONHEHa
0 CTaHAapTHOM WM CaMOCTOSTENBHO pa3paboTaHHON METOJHKE, B
OCBELUCHHH BOMPOCOB HE COAEPHKMTCS rPyOBIX omMGOK, Mo Xomy pe-
LICHHA CAENaHbl apryMEHTHPOBAHHBIE BLIBOMbI, CAMOCTOSTENBLHO Bbi-
rnosiHeHa rpaduyeckas 4acTb paboTbl
6 He 3auyteno CryneHT He crpasuiics ¢ 3ajanueM (BBITIONHEHO NPABHIBHO MeHEe
50% 3ananus BapuaHTa), He PACKPHITO OCHOBHOE CoAepIKaHue BOMpo-
COB, UMEIOTCS rpybbie OLIMOKH B OCBELIEGHHH BOMPOCa, B PeIEHHH 3a-
Ay, B BBIMOTHEHWH rpadUUeCKON YaCTH 3aJ4HUS U T.I., 4 TAKKE Bbi-
| MOJIHEHA HE CAMOCTOSTENBHO.
2.3. Tecr
a)  Munoeot KomneKkm 3adanuti Ons 6X00H020 mecmuposanus (Llpunosicenue 3);
MUNOEOU KOMNIEKM 3A0aHULl OIS UMO208020 MECUPOBAHS. (IIpunosicenue 4);
6) kpumepuu oyenusanus
Ilpu ouenke 3HaHmi 110 pe3ynbTaTaM TECTOB YYHTEIBACTCS:
1. Yposens chopMUPOBaHHOCTH KOMITETEHITHIA.
2. YpOBEHB YCBOEHHUS TEOPETHYECKHX MOIOMKCHHI AMCUMIUIMHBL, TPaBUIBHOCTE (opMmy-
JIMPOBKM OCHOBHBIX ITOHATHH U 3aKOHOMEPHOCTEH.
3. VposeHb 3HaHHS (BaKTUYECKOro MaTepraia B obbeme [IPOrpaMMBl.
4. Jloruka, CTpyKTypa U rpaMOTHOCTE M3/I0KEHUS BOTIpOCa.
5. YMeHUe CBA3aTh TEOPHIO ¢ NPAKTHKOM.
6. YMeHuUe nenath 0600IEHUS, BEIBOIEL
Ne Onenxa Kputepun ouenxn
n/n
1 2 3
1. | Ornuyno €CITH BbIMOJIHEHb! CIIEAYIOLUME YCIOBHS:
- AaHbl MpaBUIBHLIC OTBETEI HE MeHee yeM Ha 90% BOMPOCOB TecTa, WC-
Kiito4as BOMPOCKI, HA KOTOPbIE CTYEHT JO/KEeH aTh CBOOOAHBIN OTBET:
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- Ha BCC BOMPOCHI, MpeJroaraolue cBOOOAHBIH OTBET, CTYAEHT dal npa-
BHJIbHbIH W TIOJHBIN OTBET,

Xopouo

€CJIH BbIMOJIHEHBI CIEAYIOLINE YCITOBUS: .

- AaHbl MpaBUIBHBIC OTBETBEI HE MEHee YeM Ha 75% BOMNpPOCOB TecTa, HMC-
KJIr04as BOMPOChI, Ha KOTOPBIE CTYAEHT JO/DKEH JaTh CBOGOMHBIN OTBET;

- Ha BCE BOMpOCHI, MpeArnosararolie cBo60aHbIH OTBET, CTyAeHT fan npa-
BH/IbHbIH OTBET, HO JIOMYCTH/I HE3HAYNTEbHBIE OLIMOKHM U He MOKa3a He-
00XOAMMOH MONHOTHL.

YnoenersopurensHo

€C/IH BBIMOJIHEHBI CNIEAYOLIHE YCIOBUS:

- AaHbl NpaBUIIbHbIC OTBETHI HE MeHee Yem Ha 50% BOMpocoB TecTa, HC-
KJr04as BOMpPOChI, HA KOTOPbIE CTYAEHT A0JKEH aTh CBOGOAHbIH OTBET;

- Ha BCE BOMPOCHI, NpeAnoaraomme cBob0/IHbIN OTBET, CTYAEHT Nall He-
NpPOTHBOPEUMBBINA OTBET, WK MPU OTBETE JOMYCTH/I 3HAUMTETbHbIC HETOU-
HOCTH U HE [T0Ka3a/1 NOJIHOTHIL.

Heynosnersopurensro

CC/IH CTYICHTOM HE BBIIOJHEHEI

YCIIOBHS, MPEAMNOJIAralomye OLEHKY
«Y IOBJICTBOPUTETLHOY. '

3ayreHo

Beicrasnsercs [TPH COOTBETCTBHU napaMeTpaM 3K3aMEHALHMOHHON MIKaJIbI
Ha YPOBHAX «OTITHYHO», «XOpOLLIO»,
«YLOBJICTBOPHUTEIILHOY.

He 3aurteno

BeicTaBiisieTes npu cooTBeTCTBMM NapameTpaM SK3aMeHalMOHHON LIKaThI
Ha YPOBHE «HEYOBJIETBOPUTENBLHOY.

3. Ilepedens u XapaKTepHCTHKH NpOIEIyPHI OLEHHBAHHS 3HAHHH, yMeHHil, HABBI-
KOB, XapaKTepPH3YIOMHX 3Tanbl HOPMUPOBAHUSA KOMIIETEHIH T

[Tpouenypa mpoBeneHus TeKyIIero KOHTPOS YCIEBAEMOCTH M IPOMEXYTOYHOU arTe-
CTalyy 00yHaomKXes N0 AUCIHILIMHE PEraMeHTUPYETCS TOKATbHEIM HOPMAaTHBHEIM aKTOM.

Iepeuens u xapakTepucTHKa NPONETYp TeKymero KOHTPOJIsK
H NPOMEXYTOYHOM aTTeCTANMH 110 AUCIHUILTHHE

Haumenorauue oiie-

[Tepuoauunocts u

crocob nposene- | Buael BeTaBaseMbIX

ITo mepe BbINnoON-

HEHHA (1715 3a04-

HOH (opMbl 00y-
YyeHus)

3a4TeHO/HE3aYTEHO
(nns 3204HOM dop-
Mbl 00y4eHust)

Ne Dopma yyera
HOYHOrO cpencTBa HHSA POLIENYPBI OLIEHOK
OLEHUBAHHS
Pa3 B cemectp
(cornacHo yueb-
1 iR HOMY M1aHy), 1o ITo narubannesuoii Benomocrts, 3auernas
' OKOHYaHWH U3y~ uikaje KHIXKa, NOpThOoIHO
UEHUS AUCLMIIIH-
HBI
Cucremarruecku
" KypHan ycnesaemocTtu
Ha 3aHaTUsAX (a9 Mo natubannbHoii
¥ B npenojasaress (s 04-
OYHOM hOpMbI WwKaJe (ons o4Hokl -
HOM (hopMBI 00YUeHHMS);
o0yydeHus); popmsl 00yueHus);
Z; KonTponsnas pabora Tetpanp nnst BeINOAHEHUS

KOHTPOJIbHBIX pabot (s
3204HOH popmbI 06yue-
HUS)

Tect

CucTteMaruiyecku
Ha 3aHATHAX

Ilo narubannsHoit
LKane (3auyre-
HO/HE3a4TeHO)

Kypnan ycnesaemoctu
nperogasaTe’is
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IIpunooxcenue 1

Tunosbie Bonpocs K 5K3amMeny
YK 2(YK 2.6 - snams), OIIK 1(OIIK 1.6 - 3nams; OITIK 1.7 — snamo; OIIK 1.8 - 3nams)

1 cemecmp

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.7 — 3Hame)

Matpungel. ColicTsa MaTpuiL.

Onpenenurenu 11, 111 u Beicunx mopsinkos. CeoiicTea onpeneuTenei.

OGparnas marpuua.

[IpaBuno Kpamepa.

JluHelHas 3aBHCHMOCTD ¥ HE3aBHCHMOCTS BEKTOPOB.

Panr matpuisL.

Crcrempr nuHeHBIX ypaBHeHuit. KpuTepuu coBmecTHOCTH M HECOBMECTHOCTH, OIpE/e-

JICHHOCTH H HEONPEICICHHOCTH.

YK 2(VK 2.6 - 3nams), OITK 1(OIIK 1.6 — 3Hamey)

8. BexTopHOE n-MepHOE MPOCTPAHCTBO BEKTOPOB.

9. Tlepexom k HOBOIf cucTEME KOOPIHUHAT.

10. CobcTBeHHBIE 3HAUEHMS U COOCTBEHHBIC BEKTOPHI MaTPHUIbl. XapaKTepPUCTHYECKOE ypaB-
HEHHE.

11.  Marpuna nureitHoro npeo6pazoBanus B HOBOM Gasuce. Jlvarosanusanus MaTpuil.

12.  CxanspHoe mpousseneHue BEKTOPOB. IIpoexius BekTOpa Ha ock. PaGoTa cHbL.

13.  BexrtopHoe mpou3se/ieHne BeKTOPOB. MOMEHT CHIIEL

14.  Cwmemannoe npoussesieHue BEKTOPOB.

15, JlexkapTOBBI IPSIMOYTO/bHbIE KOOPAUHATSL.

16. JlemeHue oTpeska B JaHHOM OTHOLICHHH.

17.  Ilpsvas nusss. YTioBo# ko3hdUIHEHT [IPAMOiA.

18. IlIpsimast, 3a1anHas IBYMS TOUKAMM.

19.  HopmansHoe ypasuenue. Paccrosuue Touk: ot IPSIMOIA.

20. Tlepecevenwne aByX MPMBIX.

21.  OxpyXHOCTb.

22. Dnmane.

23. T'unepbona.

24. TIlapab6oga.

25. IlpeobpasoBanue ypaBHEHHs THHUH BTOPOTO MOPsIKa K KAHOHHYECKOMY BHIY.

26. Tlonsgpuas crcrema KOOpIUHAT.

27. Tlnockocts. Ee ypasuenwue.

28. Ilpsmast nuHUs.

29.  Cdepa.

30.  [mnueapuyeckue NOBEPXHOCTH.

31. IloBepxHOCTH BpaleHHUS.

32. TloBepxHOCTH BTOPOro MOpSIKA.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 —3Hams), OIIK 1(OIIK 1.7 — 3nams)

33.  KowmmnekcHble yncna u JefCTBUS HAT HAMHU B anreOpamdeckoit hopme.

34.  ConpsxenHble yncia. ['eomerpuueckas HHTEpIpeTaIus.

35. Tpuronomerpudeckas U noKazaTebHAas (opma KOMILIEKCHOTO YHCIa.

36. ®opmyna Diinepa. V3Bneuenwe KOpHEH n-oi cTeneHy.

37. YucnoBas noc/ae0BaTeNBHOCTb. [Ipenen gncnoBoii mocnenoBaTeILHOCTH.

38. [Ilpenmen dpynkuuu. 3ameyarensHble IIPEACTBL.

39. BeckoHeuHO Manble, GeCKOHEYHO GONbIIME BEJIMYMHBI, HX CBOMCTBA.

40. DOxBuBaneHTHBIE QYHKIHH.

41.  HenpepsIBHOCTH GYHKIMH B TOUKE, HA HHTEPBAJIE ¥ Ha OTPE3KE.

NV AW~
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4
4
4
4

46.
47.
48.
49.
50.

L.

2
33.
54.
55.
56.
LY
58.

SDRLS

PaspriBe! QyHKImMy 1 Ux BUABL

[IpousBonHas, ee coiicTna.

['eomerpuueckuit u husuyeckuit cmpicn IIPOM3BOHOM.

OcHoBHble mpaBuia nuddepennuposanns. Tabmuma IIPOU3BO/HBIX.

IIpousBoHbIe C10%HOMN, 0GpaTHOM, TapaMeTpruaecKo bYHKITHIA.

Jlorapudmurgeckoe muddepernuposanmue.

[Iponssoanas mokasarenbHO-cTeNEHHOM byHKIMY.

Huddepennuan byuxuum.

[Tpou3BOAHBIE BBICIIMX IOPSIKOB 3IEMEHTAPHBIX, CIOXKHBIX, IapaMeTPUYECKAX U HESB-
HBIX GyHKUmH. JluddepeHinans: BEICIIMX TOPSIKOB.

®opwmyna Teiinopa. Pasnoxenue HeKOTOPBIX SNIEMEHTapHBIX QYHKIHH 110 bopmyne Teit-
nopa.

MonoTounocTs GyHKIHN. DKCTPEMYMBL.

Teopemsr ®epwma, Ponns, Jlarpamka.

IIpaBuno Jlonurans.

Hccnenosanve GyHKuHiT ¢ TOMOIIBIO TPOH3BOIHOMA.

BexTopHas QyHKIHs CKaNSIPHOro aprymeHTa.

Kpususna miockoit kpusoit. DBosmoTa.

Kpususna npocrpancTBeHHOM KpHBOI.

2 cemecmp

YK 2(YK 2.6 - snams), OITK 1(OIIK 1.6 — sname), OIIK 1(OIIK 1.7 — 3nams)

1.

VPN UL LN

DO DD B DO P B DN B PO B = e e e e e e
CRISUAEORN S Sox I rnRSS

[lepBooGpasnas. HeonpeneneHnbI# HHTErpal U €ro cBOHCTEA. Tabmuna unrerpanos. 3a-
MEHa [IEPEMEHHON B HEONPEIeNIeHHOM HHTerpane. MeTos BHECEHHS IO madbepennumal.
MuTerpupopanue 1o yacTsM.

VnTerpuposanue npocteitmux apoGei.

VHTerpupoBanue paluoHanbHbIX Apo6eit.

WnrerpupoBanue GyHKIMH, pAHOHATHHO 3aBUCSIIHX OT TPUTOHOMETPUYECKUX (DYHKIIHIH.
Hekoropsie urTerpans: TpuronoMeTpHyeckux (GyHKImit.

Wnrterpuposanue anreGpanyeckux MppalHOHATEHOCTEH.

O630p METOOB HHTErPHPOBAHHS.

Onpenenennerit naterpan. ®opmyna Heotona — JleH6uuna.

3amMeHa [IepeMEHHO B OLpe/e/IEHHOM HHTErpaje.

MurterpupoBanue 1o yactsm.

IIpuGnmxennoe BEIYUCIIEHUE ONPEIeICHHBIX HHTETPAJIOB.

HecoGcTBenHble unTerpasL.

[Tnomany nnockux buryp.

JlnuHa 1yru KpuBoOi.

O6bem Tena spamenus. [Liomans moBepXHOCTH BPALIECHUS.

MowmenTsl. LleHTp TsxkecTH.

[Ipunoxenus onpeseseHHBIX UHTErPATIOB K PELIEHHIO (bu3nYecKux 3amay.

JBOWHOM HHTErpal B PSIMOYTOIbHBIX KOOpJAMHATaXx.

3ameHa MepeMeHHbIX B IBOMHOM HHTErpalle.

Brluucnenue momaneit miockux o6nacTei.

Brruncnenue 066eMoB.

Beruucnenue miomanyu noBepxHOCTH.

IIpunosxenus ABOAHOTO HHTErpaia K MEXaHHKE.

Tpoiinoii uHTErpan B pAMOYroNBHEIX KOOpIMHATaX.

[lepexon B TpoitHOM uHTErpame K [UITHHAPUYECKAM U CHEPUIECKUM KOOPIHHATAM.
Brraucrenne 065eMOB ¢ OMOIIBIO TPORHBIX UHTErPaJIOB.

Ilpunosxenus TpoiiHoro uHTErpaa K MexaHuKe.

KpuBonuneitnsie naTerpasL.
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30.
3L
32.

®opmyna ['puna.
IIpunokeHns KPUBOIMHENHBIX HHTErPAIOB.
IloBepXHOCTHEIE HHTErpAITEL.

YK 2(VK 2.6 - 3nams)

33.
34.
35,
36.

37.

38.
39,
40.
41.

42.
43,
44,
45,
46.
47.
48.
49.
50.
31
52.
53.
54.
3.
56.
al.
YK2
58.
38.

60.
61.
62.
63.
64.

63.

66.
67.

68.

AnddepennuansHsie ypapHenus nepsoro HOpsIKa.

VIrTerpupoBanue HeKOTOPEIX THIIOB AU hepeRIMATEHBIX YPaBHEHHH [1EPBOr0O MOPSAKA.
Huddepernuansasle ypaBHeHHS BBICIINX TIOPSIIKOB.

JInneinnie mnddepenuuansuble ypasHeHus BTOPOTO MOPsiZIKa C OCTOSHHBIME K03 du-
LHEHTaMH.

JInnetinpie mnédeperumrasable ypasHenus n — ro TMOPsIIKa C IMOCTOSHHBIMU K03 hriu-
SHTaMH.

Meron Jlarpamxka (MeTon Baprarmu IPOHU3BOJIBHBIX TOCTOSHHEIX ).

Cucrems! nuHENHBIX MU HepeHIHATEHBIX YPaBHEHUH C IOCTOSHHBIME K02 HUIHEHTaMH.
BeckoneunsIit psizi, ero cXoIUMOCTS.

Viccrenosanme Ha CXOAMMOCTH PSIOB C IIOJIOKUTETBHBIMA WICHAMIL. IIpusnaku cpaBHe-
HUS. :

IIpusnaku cxomumoctu JlanamGepa u Ko,

VIHTerpanbHbIi NPU3HAK CXOAMOCTH.

Abcomotnas cxommumocts. Teopema Jleit6ura o cxomumMocTH 3HAKOYEPENYIOIUXCS PAIOB.
OyHKIMOHANBHbIE psifibl. O6IacTh CXOIMMOCTH.

IIpaBunbHas cX0MMMOCTE (YHKIHOHATLHBIX psLIOB.

Crenennsie psinsl. UnTeppan u pamuyc CXOOUMOCTH,

Psn Teiinopa.

HuTerpuposanme muddepeHuuatbHEIX YpaBHEHHH ¢ TOMOIIBIO CTEEHHEIX DSLIOB.
[IpUIIOKEHUS CTENEHHBIX PANIOB K IPUOIHIKEHHBIM BHIUHC/ICHHAM.

PSiibI ¢ KOMILIEKCHBIME YiTeHAMH.

Psaner @ypee.

WuTerpan @ypee.

Cxansiproe noxe. IIpou3BosHas 1o HanpasIeHHIo.

['panuenT cxansprOro mos.

Bexroproe mosre. [T0TOK BEKTOPHOTO OIS 4epe3 NOBEPXHOCTE.

[Toanmpoctpancrsa.

(YK 2.6 - 3nams), OIIK 1(OIIK 1.8 - 3HAMb)

OneMeHTBI KOMOMHATOPUKH: [IEPECTAHOBKH, PasMEIeHHs], COUETaHu.

Knaccugeckoe onpenenenue BepostHOCTH, ClTydaiiHble COOBITHS, 2IeMEHTapHBIE HCXOIBL,
CBOMCTBA KIIACCHYECKON BEPOSTHOCTH.

CoBMecTHBIE 1 HECOBMECTHBIE COGBITHS. Teopema croxenust BeposiTHOCTEIH.

3aBUCHMBIE H HE3ABUCHMBIE COOBITHS. Teopema yMHOXeHNS BEpOSTHOCTEHA.

YcnoBHas BeposTHOCTh. Teopema o hopMyJie moHOM BEPOSTHOCTH, popmy.isl Baiteca.
[lonsitue pacnipenenenus BeposTHOCTE#H CITy9aiHBIX COOBITHH. CXeMa HE3aBUCHMBIX HC-
neitanui. @opmyna bepuymu.

CryyaiiHble BeIMUHHEL: ONIpENeTEeHuUE, GyHKuMs pacnpeneneHus ciaydaiHol BeTUIHHBL U
€€ CBOMCTBA, HE3aBHUCHMBIE CIIyYalHbIC BETUYHHEL.

Ornpenenenus 9MCIOBBIX XapaKTEPUCTHK AUCKPETHBIX U HETIPEPHIBHBIX CITYYaiHBIX BEJIH-
AHH: MaTEMAaTHYECKOE OKUIaHNE, NUCIIEPCHS, MOJIA, MEAMAHA, IIEHTPAIbHBIE ¥ HAYaTbHEE
MOMEHTEI.

CBoiicTBa MaTeMaTHYECKOTO OXKUIAHHS U JUCTIEPCHU NUCKPETHOH CITyYaltHO#H BEIMYHHEL.
buHoMuanbHOE pacipesenenye, BEIYACIEHHE MATEMATHYECKOTO OKUIaHUS U JUCTIEPCUH
OMHOMHHATIEHOTO pacipeeeH oM CIIy4alHOH BeTHYHHEL.

['eomerpuyeckoe pacnpenenenue. Pacnpenenenue [Tyaccona. Beducienne 0CHOBHBIX
“HCIIOBBIX XapPaKTEPUCTHK ITUX PACIIPEIEICHHH.
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69.

70.

71,
72.

74.

HenpepeiBHbIe cryyaitible BemarnbL. Boraucienue MaTeMaTHYECKOr0 O)KMIAHUS U JUC-
[ICpCHH 1711 pAaBHOMEPHO M HOPMAJIbHO PaClpeeNieHHbIX CyqaifHbIX BETUYHH.

DyHKLUS pacTIpeeNIeHUs HeTPEPEIBHON CTy9aifHoM BeTAUMHE 1 ce CBOMCTBA. DYHKIHA
IIOTHOCTH pacnpeneneHus. Mona, meauana. Hauansabie n LEHTPaJIbHEIE MOMEHTEL.
ITonaTue o 3akoHe GONBIIUX YKCeL.

OCHOBHBIE MOHSTHSI MATEMATHYECKOH CTATHCTHKH: TEHEpaTbHas COBOKYIIHOCTD, BHIOOPKa,
BBIOOPOYHBIE XapaKTEPUCTHKH. MeTo bl orbopa.

CraTHCTHYECKHE OLICHKH U MX CBONCTRA: HECMEIIECHHOCTh, 9)(PEKTHBHOCTE U COCTOATEh-
HOCTb.

[IpencraBnenue craTuCTHYECKHUX AAHHDIX. [IOTHIOH YACTOT. ['ucrorpamma.
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Ipunoscenue 2
Tunoseie 3ananus 1151 KOHTPOILHOI padothr Nel

YK 2(VK 2.6 — ymems, umems nasvixu),
OIIK 1(OIIK 1.6 — ymems, umens nasviku; OIIK 1.7 — ymems, umems nassiku)

Bapuanr 1

YK 2(VK 2.6 — ymems, umems naevixu), OIIK 1 (OIIK 1.7 - ymems, umems naeviku)

3aganue 1.
Hana cucrema nuHEHHBIX YPaBHEHU U
XitXx,~ X; = L,

SX| + 3X2 ~6x3 =2,

4x]+x2—3x3 =3
Jlokasate e€ COBMECTHOCTD M pemuTs AByms criocobamu: 1) Meronom Iayccea; 2) cpencreamu
MaTPUYHOTO UCUHUCIICHUS.

YK 2(YK 2.6 — ymems, umems nasvixu), OIK 1 (OIIK 1.6 — ymems, umems nasviku)
3ananue 2.

Hans! BexTops! a(1; -2; 3), b(4; 7; 2), c(6; 4; 2) u d(14; 18; 6)8 HekoTOpOM Gazwuce. [Toxasats,
HTO BEKTODSI 4, B, € 00pasytoT 6a3uc, ¥ HalTH KOOPIUHATEI BekTopa d B aTom Oazuce.

3ajanue 3.

JlaHbl KOOpIMHATHI BEPIIMHbI tpamunibl A1A24344: A1 (6; 6; 5), A2(4; 9; 5), Az (4; 6; 1 1), A4
(6;9; 3).

Haitru: 1) nnuny pe6pa 4:A42;5 2)yroxn Mex Ay pebpamu 4142 nA1A4; 3)yron mexny pedpom 444
U rpanbio A142A43; 4)unomans rpany A14243; 5)06beM NEpaMUTE, 6)ypaBHeHwMe npsiMoit 4142
7)ypaBHeHMe 1I10cKOCTH A 14243 8)ypaBHEHHE BEICOTHI, OIIYIIEHHOMN 13 BEPIIMHLI A4 Ha IPaHb
A1A2A43. Cnenats yeprex.

3anauue 4.

Haus! n8e Beprmes! A (2; -2) u B (3;-1) u Touka P(1; 0) nepeceuenns meauan Tpeyronsuuka
ABC. CocTaBuTh ypaBHEHHE BBICOTHI TPEYTOILHIKA, POBEJICHHON Yepes TpeThio Bepmuny C.
Cnenats ueprex.

3ananue 5.

CocraBuTh ypaBHEHHE ¥ MOCTPOHTH THHHIO, KAXKIAST TOUKA KOTOPOH OJIMHAKOBO YIaJIeHa OT
ToukH A (0; 2) u oT ipsimo y — 4 = 0.

3ajanue 6.
10

—
+
Jlunus 3ajjaHa YpaBHEHHUEM B I'IOJ'[HpHOﬁ CHCTEME KOOpIHHAT 2 cosg

TpeGyeres:1)nocTponTts MunmMIO M0 Toukam, Hauumas or @ = 00 @ =27 npunasas ¥ 3uave-
7

HHS Yepe3 MPOMEKYTOK O : 2)HaliTH ypaBHEHHE NAHHON TMHUM B JACKapTOBOM IPAMOYTONIEHON
CHCTEME KOOPIHHAT, Y KOTOPOH HAYasl0 COBMAAET ¢ MOTIOCOM, a MOJ0KUTEIbHAS IIOJIyOCh
abcuuce — ¢ nomsApHo# ockio; 3)mo YPaBHEHHIO B ICKAPTOBOH MPSAMOYTOJILHOM CHCTEME KOOPIH-
HAT ONPENEIUTh, Kakast 3TO JTHHUS.

YK 2(YK 2.6 — ymems, umems raeviku), OIIK 1(OIIK 1.7 — ymems, umems HaebiKu)
3ananue 7.

JlaHb! B2 TMHEHHBIX npeobpazoBaHus:

23



#

/ I
X =4X1+3x;+8xj= X :_x1+8x;_2xr

/ i = _4 ! PN ! 2 f
X% =% 9%+ X0 X2 =X T2 Xy
X3=2x;+XQ+SX3; x;=3x']—-8x2+5x3.
CperncTsamu MaTPUIHOrO HCUHMCIEHHST HaliTi peoGpasoBanye, Brpaxaromee X1, x5, x5 gepes

X1, X2, X3.

3ananue 8.

Haiiti coOcTBEHHEBIE 3HAUEHHS B COOCTBEHHbIE BEKTOPBI TMHEHHOTO IpeoOpa30BaHus, 3a0aHHO-
r0 B HEKOTOPOM Oa3uce MaTpuieii A.

7 0 0
10 -19 10
P 12 -24 13
3ananue 9.
Haiitu npenens! Gynkuun, He nonp3ysaces npapuiom Jlomutas.
2 4 =)
lim X~ 2x° +5x lim 1 —cos6x
a)x—m 2+3x2 +x4 B) 0] —cos2x
J143%F =1 lim (x—S)[In(x—3)—1nx]
hm___ r) X=>+o0

G) =0 x* +x°

3amanue 10.

Jlano xommiexcHoe uneno z =4 / (1-i ‘@). Tpebyercs 1) 3anucars yncno z B anrebpan-
4ECKOH U TPUTOHOMETPUYECKON hopmax; 2) HaliTH Bce KOPHH YpaBHEHHS W +z =0,

Bapuanr 2

YK 2(YK 2.6 — ymemeo, umems nagvixu), OIIK 1(OIK 1.7 — ymemb, umemsb HAGHIKIL)

3amanue 1.
Hana cucTeMa THHEHHBIX YPaBHEHUH

X1_4XQ&2X3 =-3,
3x1+x2+x3=5,

Ix,—=dx,—6x, =-9.
Jlokasarh €€ COBMECTHOCTb M PELIUTE IBYMS CIOCOBAMH: 1) Meronom I"aycca; 2) cpenctBamu
MaTPUYHOIO HCYHCIICHHS.

YK 2(YK 2.6 — ymems, umems naevixu), OITK 1(OIK 1.6 — ymemb, uMems HABBIKUL)

3ananue 2.

Hansl Bextopsr a (1;4;3),b (6;8;5),¢(3;1; 4), d (21; 18; 33) B HexoTOpOM Gaswuce. [Tokazars,
HTO BEKTOPHI &, B, ¢ 00pasyioT Oasuc, 1 HalTH KOOpAUHATE BekTopa d B 3TOM Gasmce.

3ananue 3.

JlaHbl KOOpAMHATE! BEPITMHEI nupamMubl AiA24344: A1 (7; 25 2), A2(5; 7; 7), A3 (5; 3; 1), A4 (2;
3; 7).

Haiitn: 1)anuny peGpa A142; 2)yron mexay pebpavu A4z y A 1A4; 3)yron mexnay peGpom A A4
¥ rpaHbio A1A2A3; 4)nnowmans rparu A1A243; 5)o6sem nupamMusl; 6)ypaBHeHue npsMoii A1A2
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7)ypaBHenue m1ockocTH 414243, 8)ypaBHeHHe BBICOTHL, ONYIIEHHON U3 BEPIIMHEI A¢ Ha IpaHb
A1A2A4;3. Coenats yepTex.

3anaHue 4.

JlaHBI ypaBHEHHS ABYX BBICOT TPEYTONBHUKA X +y =4 1 y = 2X U OJIHA U3 €TI0 BEPIIHH A (0: 2).
CocraButh ypaBHeHHs TpeyronbHuKa. CHesarh YepTe.

3ananue S.

CocraButs ypaBHEHHE H IOCTPOHTS JHHUIO, KOKIAs TOUKA KOTOPOH PABHOOTCTOMT OT OCH op-
JMHAT U OT OKPYXKHOCTH X° + y? = 4x. '
3ameuanne. HanomMuum, 9T0 paccTosHHE OT TOUKH A 10 Gurypsi O NpHHEMAETCS HAUMEHbIIee
U3 PACCTOSHUN MEK/y TOUKOH A ¥ Toukamu ¢urypsl @.

3aganue 6.
3

JIunus 3aj1ana ypaBHEHHEM B MOJSPHON CHCTEME KOOPIMHAT I—2osp

Tpebyercs:1)nOCTPOUTE MMHUIO TIO TOUKAM, HauuHas oT ¢ = 0 0 ? = 2z u nipunasas ¥ snave-
V4

HHS1 YEPE3 IIPOMEKYTOK 8. 2)HaliTh ypaBHEHHE NaHHOW JMHUM B I€KapTOBOM IpAMOYTOJIBHOR
CHCTEME KOOP/IMHAT, Y KOTOPOH Ha4allo COBIAMAET C MONIOCOM, a IOJOKHUTENbHASA T0Ty0Ch
abcuuce — ¢ mONSPHO# 0CB0; 3)I10 YPaBHEHHIO B ACKapTOBOM MPSAMOYTOJIBHON CHCTEME XOOPAU-
HaT OIpEJeUTh, KaKasi 3TO JIMHHS.

YK 2(YK 2.6 — ymems, umems nagvixu), OIIK 1(OIIK 1.7 — ymems, umems HaebIKu)
3amanue 7.
Mane! 1Ba THHEHHBIX MPeoOpa3OBAHUS:
X1 = 4XI +5x: —3X3’
I !
I

! —
x2=2xt+x2—5x3, x: X
i i Il
x3=_3x1+5.)(:2+x;; x3 =7XI+4x3‘

X=X+ 4
/ /
X2 X3

Cpencreamy MaTPUYHOIO HCHHCIEHHS HAlTH IIpeoGpasoBanue, Brpaxaromee X1, x'2, x5 yepes
X, X2, X3.

3ananue 8.

HaiiTi coGcTBeHHbIE 3HAYEHHS H COOCTBEHHbIE BEKTOPHI TMHEHHOTO NPe0OpasoBaHys, 3a1aHHO-
ro B HEKOTOPOM Oasuce MaTpuliei A.

3 1 0
-4 -1 0
% 4 -8 -2
3ananue 9.
Haiitn npenens! ynkuun, He n0nb3yschk npapmroM Jlomuras.
. Spt B
g} £*® 3x"+x~5 gy ¥ &
O ] Lim(7 - 6:x)"/*~
6) x—=3 x—3 T')
3azanue 10.
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JlaHO KOMILIEKCHOE YHeiI0 Z = -4 / (‘/; - 7). Tpebyercs 1) 3amucats uncno z B anredpa-
HYECKON i TPHUrOHOMETPHYECKOH (opMmax; 2) HAHTH BCe KOPHY ypaBHEHHS Wo+Z =0.

26



Tunosblie 3a1aHus A1 KOHTPOJAbLHOH padoThl Ne2

YK 2(VK 2.6 — ymems, umems HagviKu),
OIIK 1(OIIK 1.7 — ymemp, umentb HABbIKU)

Bapmuanr 1

YK 2(VK 2.6 — ymems, umems nasviku), OITK 1(OIIK 1.7 — ymems, umems Hagbiku)
3ananue 1.

. dy "
Haiitu npousBoaHble e JAHHBIX (DYHKIHH.

a) y =33[x’ +5x" ——5—;
x
6) y =In./(1-sinx)/(1+sinx);

B) y = arcig(ig’x);
Inx

r) y = (sinx)"";
n) x+y+xsiny =0.
3ananue 2.

Haiitu % %} iixf 11 3aiaHEeX GyHKIHER: a) y = f(X); 6) X = @ (1), y = @ (0).

a)y=e*sinx; 6)x=2t—t}; y =2t
3ananue 3.

[Iprmensas dopmyny Teinopa ¢ ocrarounev wieHoMm B Gopmyne Jlarpasxka k dynkupy f
(x) = €*, BeruncauTh 3HaueHue e npu a = 0,83, ¢ Tounoctsio mo 0,001.

3amanue 4.
Haiitu namGonpinee ¥ HauMeHbIee 3HaYeHus GyHkiwmu y = f (X) Ha oTpeske [a; B].

f(x)=81x —x*; [—1;4].

3ajmanue 5.
B Toukax A u B, paccTtosHue Mex/Iy KOTOPBIMH PaBHO &, HAXOIATCS HCTOYHUKH CBETA, CO-

OTBETCTBEHHO ¢ cuiamu Fi u Fa. Ha otpeske AB HanmeHee oCBelIeHHYIO TOUKY Mo.

3ameuanue. OCBEIIEHHOCT TOUKHM HCTOYHUKOM CBeTa CHiIoi F 006paTHO mponopuuoHais-
HO KBaJpaTy PacCTOSIHUS I ee WCTOYHMKa cBeTa: E = kF/r?, k = const.
3ananue 6.

Hccenenosate metogamMu IHOGGEPEHIUATBEHOTO HCUIUCIEHHS (DYHKIMIO y=fxX)u

HCIIOJIb3YyS PE3YNbTaThl UCCIIETOBAHHUSA, ITIOCTPOUTH l"pElCl)HK.
‘ 4

a) y=%;6) y=(2+x3)e“2_

3ananue 7.
HaiiTi ypaBHEeHHMS KacaTelbHOH, ypaBHEHHE HOPMAIBHOM ILIOCKOCTH JIMHAH I =T (t) B TO4-

Ke 1p.
r(t)y=Q2r =5)i+(*=20)j-5-k; t,=2.

3ananue 8.
Hana ¢yuxuus z = f (x; y). [Tokaszars, uTo:

0z 0z 022 022 022
Pl Yz, —i—; 5 5
0x 0y ox? gy Ox0y
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z=xe4; F=x2*a—z+2xya Z+y2—22~.
ox? 0x0y oy

3amanwue 9. :

Hana ysknus Z = F (x; y) u 18e Touku A (Xo; yo) u B (x1; y1). Tpebyercs: 1) BeruncauTs
3Ha4CHHUE 7| B TOYkKe B; 2) BeryucauTs npubiamxeHHoe 3HaueHne 2z GyHKIMHA B Touke B, ucxo-
A5l U3 3HAYCHHS Z0 QYHKIHM B TOYKE A U 3aMEHHB IIpUpalieHre QYHKIMY IIPU IEPEXOJE OT TOY-
Ke A K Touke B muddepennuanom; 3) oLeHHTE B POLEHTAX OTHOCKHTEIBHYIO OIPEIIHOCTD, IO~
YHarollyrocs IIpH 3aMeHe npupaluenus Gysknun ee tuddepernuanom; 4) cOCTaBUTL ypaBHEHHE
KacaTeJbHOH IIOCKOCTH K noBepxHocTH Z = F (x; y) B Touke C (Xo; yo; Zo).

z=x'-y?+5x+4y; A(3;2):; B(3,05;1,98).
3ananue 10.

Hauna Gynxuus z = £ (x; y), Touka A (Xo; yo) ¥ BEKTOp a (a1; a2). Haiitu: 1) grad z B Touxe
A; 2) Ipou3BOIHYIO B TOYKE A 110 HAIIPABICHHUIO BEKTOPA (_;' ;
z=In(3x*+4y?; A(1;3); a(2;-1).

Bapuanr 2

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymems, umems Hagviku)
3amanHue 1.

" dy .
Haiitu npoussoausie o JaHHBIX QYHKIMH.

a) y=551||x2+x+l;
X

Q) yres 2 ® gy

B) y = (arcsinx)/+1—-x7;

r) y =(cosx)’;
o) lny= arctg(-{].
Y

3ananue 2.
. dy d'y " _
Haiitu o U 23 A 3anaHubX QyHKIHi: a) y = (x); 6) x = @ (1), y = @ ().

a)y=xv1+x’; 6)x=t+Incost;y=t—Insint.
3ananue 3.

[pumensis Gopmyiny Teitnopa ¢ ocTaTouHBM wieHoM B hopMyie Jlarpamxa k Gyuxuay
(x) = €%, BerarcnuTs 35a4enue ¢ npu a = 0,13, ¢ Tounoctsio 10 0,001.

3ananue 4.
Hatiti HanGonbinee n HaumensInee 3Hadenus pyskuun y = f (x) Ha oTpeske [a; B].

f(x)=3-2x* [-13].

3ananue 5.

VI3 xpyrinoro OpesHa, nuameTp KOTOporo paseH d, TpebyeTcss BEIpe3aTh Galky, IpsAMO-
YTOJIBHOIO IIOTIEPeYHOro ceveHus. KakoBbl NOMKHBEI OBITH IIUPHHA M BHICOTA TOIO CEYEHHS,
4T00BI OalKa okaspBana HauboJIbLIee CONPOTUBIEHHE HA U3rHG?

3ameyanue. ConpoTusieHne Galky Ha U3rHO NPONOPLUOHATEHO IPOU3BEICHHIO IHPHHBL
X ee [ONEePeYHOro CeYeH s Ha KBaapar ero BeicoThl: Q = kxy?, k = const.
3ananue 6.
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Hccnenosars Metomamu IuQdepeHUHAIBHOTO HCUHCIICHHS (YHKIHIO y=f(X)u

MCIIOMB3Ysl Pe3yIbTAThl HCCIEI0BAHUS, IIOCTPOUTE rpaduK.
3

a) y=-;i_1ﬂ; 0) y=ln(9—x2).

3ananue 7.
HaliTi ypaBHeHUsI KacaTebHOM, ypaBHEHHE HOPMAaJIbHOM IIITOCKOCTH JIMHHHK I = r (t) B TOY-
Ke 1p. )

r)=Q-0i+V25-j+12*k; 1, =4,

3ananue 8.
Hana dyrxmus z = f (x; y). [Tokazats, 4T0:

0z 0z 0%z 9%z 9%z
F|xy,2,—;—; ; ) =
0x 0y gy c)y2 0x0y

z=sin(x+ay) F=-—-g°—.

3ananue 9.

Hana Qynxuus Z = F (x; y) u 1Be Touku A (Xo; yo) # B (x1; y1). Tpebyercs: 1) Beramcnuts
3HAYEHHE Z| B TOUKe B; 2) BerunciuTh NpubImKeHHoe 3HaYeHne 7z GYHKIUHA B Touke B, ucxo-
Jisl U3 3HAYCHHUSA Z QYHKLUHU B TOUKE A U 3aMEHHB IIpUpalienue GyHKIEH IpH epexoJe OT ToY-
ke A k Touke B uddepennnanom; 3) OLEHATH B IPOLEHTAX OTHOCHTEIBHYIO [OTPEITHOCTD, MO~
YHAIOIIYIOCs IpY 3aMEHe NpHpalleHus GpyHkuuu ee muddepermanom; 4) cCOCTaBUTE YpaBHEHHE
KacaTeIbHOH MIOCKOCTH K IoBepXHocTH Z = F (x; y) B Touke C (Xo; Yo; 20).

z=2xy+3y*-5x; A(3:;4); B(3,05;3,95).
3ananue 10.

Hauna pyukuus z = f (x; y), Touka A (Xo; yo) B BEKTOp a (a1; a2). Haittu: 1) grad z B Touxe

A; 2) IpOM3BOJIHYIO B TOYKE A IO HAIIPABIEHHUIO BEKTOPA 4 .
z=3x"+2x%*; AC(1;3); a(4;-3)
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Tunosbie 3a1aHus O KOHTPOJILHOH padoTsr Ne3

YK 2(YK 2.6 — ymems, umems nHagviku),
OIIK 1(OIIK 1.7 — ymemp, umems HagvIKu)

BapuanT 1

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymems, umems HaewvIKu)

3amanue 1.
Haiitu Heonpenenenusle uuTerpaisl. B myrkre a) u 6) pe3yIbTaTsl npoBepuTh aAuddepen-

[UPOBAHHEM.
_[ sin xdx

j (x+3)a:x 'F)I Gfx +Dax
\,"COS x

Wx +4¥x*

b
BeranciuTe npuGimkeHHOE 3HaYEHHE OINPE/IENEHHOTO MHTErpaza J' f(x)dx c momomeo

a
dopmyner Cumicona, pa36uB 0Tpe30k MHTerpuposanus Ha 10 wacreil. Bee BMUCICHHS IIPOH3-
BOJIUTH C OKPYTJIEHHEM JI0 TPETHEro AECATHYHOrO 3HAKA.

TVxB + 4dx.
2

0) jxarcsm dx ;
it -2x

3ananue 2.

3ananue 3.
BerauciuTs HecoOCTBEHHBIH HHTErpal il J10Ka3aTh €10 PACXOIHMOCTS.
¢ dx
_'[(x +3)%
3ananue 4.

Beruncnuts 065eM Tena, 06pasoBaHHOrO BpalleHreM BoKpyr ocu Ox (HUrypHl, OrpaHrYeH-
HOM noTydmmmncoM y = 3+/1—x° |, mapaGonoii x = 4/1 —y u ocero Oy.
3ananue 5.

BeraucnuTe ¢ momorpio IBORHOrO MHTErpana B MOJSPHBX KOOPAUHAT ILIOMATS burypsi,
OTPaHMYCHHON KPUBOH, 3a/JaHHOH YPaBHEHHUEM B JEKapTOBBIX KOOpaMHATaX (2> 0).

x? = a (- ).

3ananue 6.

BBbIYHCTHTE € IIOMOIIBIO TPOHHOTO MHTErpana 00BEM TeNa, OrPAaHHYEHHOTO YKA3AHHBIMH
nosepxHoCTAMHU. CleaTh 4epTex JaHHOTO TeJla U ero IPOEKIUH Ha IIOCKOCTE X O Y.

z2=0, 4z=)’, x-y=0, x+y=09.

3ajanue 7.

BeruuciiTh KpUBOIHHERHBIN HHTErpaT

[+ y)dr - (5% - x)ay

€

BIOMb ToMmanHO# t = ABC, rae A (1; 2); B (1; 5); C (3; 5). Caenats ueprex.

YK 2(VK 2.6 — ymems, umems naevixu)

3ananue 8
Haiitu obiee pemenne auddepeHumansHoro ypapHeHusE:

y'cosx=(y+1)sinx.

3ananue 9
Haiitw pemenwe 3ana4u Ko auddepennuansaoro yPaBHEHHS [1€PBOTO MOPSIIKa
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y’—L=x2+2x y(—l)=%

x+2

3azanue 10
Haiitu o6imiee pemenye auddepeHunaIsHoro ypaBHeHHS:

(I+2)y"-5(y)" =0.

3ananue 11

Haiitu YaCTHOE peleHue JuddepeHnuanTsHOro YPaBHEHHUS

" r —-X

y' =53y +6y=(12x-7)e™", ynosnerBopsromee HAYANTBHEIM YCIOBHSM: »(0)=0,
y'(0)=0.
3ananue 12

Pemmnts tuddepennmansioe ypaBHeHre METOI0M BapHaLHy TIPOM3BOJBHOM ITOCTOSHHOMN

2
T
Y4ty =—
sin 7zx

3ananue 13
Jlana cucrema nmuHEHHBIX I hepeHIMATEHEIX YPaBHEHHH C TOCTOSHEBIMY K02 uu-

CHTaMH:

dx
—=3x-2
dr 7
dy
—=2x+8
dr Y

Tpebyerca: 1) Haiftu 06iuee perenye CHCTEMEI ¢ TOMOIIBIO XapaKTEePHCTHYECKOTO0 YpaBHEHUS;
2) 3amucaTh JaHHYIO CHCTEMY U €€ PElICHHE B MATPHIHOM dopme.

3aanue 14
Kpusas npoxoaut uepes touxy A(2;—1) u obranaer Tem CBOKCTBOM, YTO YrIIOBOH KO-

3 uuneHT KacatenbHON B IO60H ee TOYKE TIPONOPLUHOHATEH KBaJpaTy OpAMHATEI TOUKH Kaca-
HHUS C K09 GuIMEeHTOM IPONOpIHOHaIbHOCTH & = 3 . Haiitu YPaBHCHHE KPUBOI.

Bapuant 2

YK 2(VK 2.6 — ymems, umems naevixu), OITK 1(OIK 1.7 — YMemb, UMemb HAGbIKU)

3aganue 1.
Haiitu neonpenenenssie uurerpansl. B nynkre a) u 6) Pe3yAbTATHI IPOBEPUTEH fubhepeH-

LIUPOBaHHUEM.
dx 5 ? —3)dx & dx
a)fgﬁiai—i%x)—-; 6) _[xln(x‘+1)dx;}3)f i~ 'r)_[ £+

x*+5x* +6’ 1+3x+5

3ananue 2.

h
Beruamcnuts npubnukenHoe 3HaueHue OIPEIE/IEHHOTO UHTEerpana I f(x)dx ¢ momorpo

a
(opmyner Cumricona, paséus oTpe3ok HHTErpupoBanus Ha 10 yacreli. Bee Beruncnenus mpowus-
BOJIUTH C OKPYTTIEHHEM 0 TPETEETO AeCATHYHOrO 3HAKA.

11
j Vx® +3dx.
1

3ananue 3.
Berauciuts HecOGCTBEHHBIN HHTErPal WM HOKA3aTh €10 pacxoauMocCTb.
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‘f dx
= Xxlnx
3ananue 4.
Boraucnuts 00seM Tena, 00pa3oBaHHOrO BpaleHneM BOKpyT oci Oy GQHrypEL, OrpaHAdeH-
HoM kpuBbEIME Y =2 / (1+x*) 1y = X%,
3ananue 5.
BEIYHCINUTE ¢ IOMOINEIO JIBOMHOrO HHTErpajia B MOJISPHBEIX KOOPAMHAT IUTOMANb QHIYPHI,
OrpaHHYeHHON KPUBOH, 3a1aHHON YpaBHEHHEM B JEKapTOBEIX KoopauHaTax (a > 0).
=g -2
3ananue 6.
BEMHCIHTE ¢ TIOMOINBIO TPOHHOrO MHTErpana 00beM Tella, OTPaHMYCHHOTO YKa3aHHBIMHU
noepxHOCTAMH. CIenaTs yepTex JaHHOIO Teja H ero MPOSKIHH Ha INIOCKOCTE X 0 Y.
z=0, ¥*+)y =2z ¥*+y =4
3anganue 7.
BEIYUCIHTE KPUBOJIIMHEHHBIN HHTETPal

I ydx + idy
@ y
Baosb ayru | kpuBoit y =e™ ot Touku A (0; 1) no Touku B (-1; e). Crenats yepTex.

YK 2(VK 2.6 — ymems, umems HABbIKU)

3aznanue 8
Haiitu obmee pemenue nuddepeHuanbHOr0 ypaBHeHUS:

Xy —y=qx’+y*t.
3ananue 9

Haiitu pemenue 3agaun Komm guddepeHnaibsHoro ypaBHeHNs IEPBOTO OPSIKa
X

ye 't =x-1 y(l)=e
3ananue 10
Haiftu o61ee pemenue nuddepeHIMATLHOTO ypaBHEHHS:
xy"+2y' =x’.
3ananue 11

Haiitu wactHOe pemnenue mubdepeniuansroro ypapaenus ¥y —4y' +13y =26x+35,
yaosneTsopsiomee HadansubiM yenosuam: Y(0)=1, y'(0)=0.

Samague 12
Peunmtes auddepennuansHoe ypaBHeHHE METOIOM BapUalliy IIPOU3BOJIEHON TOCTOSIHHON

1

X
.7f2 COS—

T

.1
yr—Fy=
o

3ananue 13
Jlana cucteMa NHHEHHBIX TU(hepeHIIMATbHBIX YPaBHEHUH C MMOCTOSIHHBIME KO3 GHUIH-

CHTaMH.

dx
kSR SV
dt &
dy
—=—4x-2
dt J

Tpebyetcs: 1) Haiitu obIee peleHHe CHCTEMBI ¢ TIOMOIIBIO XapaKTEPUCTHIECKOTO yPaBHEHHUS,;
2) 3anucaTth JaHHYIO CUCTEMY U €€ pellleHUe B MaTpU4HOH Gopme.
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3ananue 14
Kpusas mpoxomut gepes Touky A(l;2) u obnamaer TeM CBOKCTBOM, 4TO NPOH3BEICHHE

YrI0Boro kosddunnenta kacareabHo# B 1060# ee TOUKE Ha CyMMy KOODIMHAT TOYKH KaCaHUS
PaBHO yIBOCHHO} opauHaTe 3T0H Touyku. Halitu ypaBHeH#e KpHBOM.
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Tunosbie 3aJaHusl 1Jisi KOHTPOIbHOH padorbl Ned

VK 2(VK 2.6 — ymemsb, umentv HAgbIKU),
OIIK 1(OIIK 1.8 — ymems, umems HA6bIKL)

Bapuanr 1

YK 2(VK 2.6 — ymems, umems HA6bIKU)

3ananue 1
Haiitu oOmumii 4neH papa:

1 -1 1 1
L pe—npa—igs
4 9 16 25

Sananue 2
HccnemoBaTs CX0IUMOCT YHCIIOBOTO pAAa:

o nz
< (3n)!

3aynanue 3
Uccnenosars cxonumocm 3HAKOIEPEMEHHOT0 psaa:

Z( by (2n+1)

3§gaﬂﬁe 4
HaiiTi mHTEepBaI CXOOUMOCTH CTEIIEHHOIO PAJa M HCCIIEA0BaTh CXOOMMOCTE Ha KOHIAX

HHTEPBana CXOIUMOCTHU!

i n+1 £

38 . (n+2)
3aganue 5
1
jsin x’dx
Brraucnutes ompeneneHHbd uHTErpan o ¢ touynocthio mo 0,001, pasmoxus

MOJABIHTErPATEHYIO QYHKIIUIO B CTEIICHHOH Pl U 3aTeM IIPOMHTErPHPOBAB €r0 MOYWICHHO.

3aganue 6
HaiiTi Tpu mepBbIX, OTIAMYHBIX OT HYJs YICHA PaslOXKEHHUS B CTCIECHHON psJl PEIIEHUS

y' =sinx+0,5y*

y=y(x) muddepeHManbHOr0 ypaBHEHUs , YIOBJIETBOPSIIOIIETO Hadallb-

HOMY YCJIOBHUIO y(O) =1 ;
3ananue 7

Paznoxuts GyHkuuo f(x)=%-1 B ps ypre Ha HHTEpBAje (=L 1),

VK 2(VK 2.6 — ymems, umems Hasviku), OIIK 1(OIIK 1.8 — ymems, umems HAGbIKU)
3ananue 8

B ypue 20 mapos: 16 Gensix, 4 yepHsIX. 13 ypHBI BBIHUMAIOT cpasy 3 mapa. Kakosa Be-
POSITHOCTH TOTO, 9TO M3 HUX 2 mmapa OyayT 6enbie 1 1 4epHBIH.

3agaHue 9
B mapruu u3 1000 uzgenuit umerorces 10 gedextrbx. Haliti BeposSTHOCTE TOTO, YTO Cpe-

i 50 u3ennii, B3AThIX HAydady M3 9TOH MapTHH, POBHO TPU OKaxyTcs AeDEKTHBIMH.
3aganue 10
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JlMckpeTHas ciydaiiHas BenwurHa X MOXKET NPUHMMATH TOJBKO [BA 3HAYCHHA: X, U
X,, pudeM X, < X,. Wssectusl Bepositiocts p, = 0,8 Bo3MoKHOrO 3HaUeHUs X, , MATEMATH-

geckoe oxupanue M (x) =3,2 u mucnepeus D(x) = 0,16 . Haiitu 3axoH pactpenenenus 310

CIIy4allHOU BEIMYUHEI.
3ananue 11
(0, x<0

2
X
CnyuaiiHas BeIMuMHA X 3ajaHa Qynkmmei pacnpemenenus F(x)=4—, 0<x<2.

Las2

HaifTy IIOTHOCTH pacHpeneieHHs] BEPOSTHOCTEN, MATEMATHYECKOE OXHIAHWE W UCIIEPCHIO
CITy4aiiHON BETMYMHEL
3amganue 12

V3BeCTHEI MaTeMaTHUYeCKOe OXUIaHue d =4 U cpelHee KBaApaTHYeCKOE OTKIOHEHHE
O =5 HOpManbHO paclpeNeNeHHOH CiydYaiiHON BeIM4YMHEI X. HallTH BEPOATHOCTH MONAIAHKS
sToM BenmuuHkl B uaTepBan (2;11).

3amaunme 13
08 0,2
3aj1aHa MaTpHIa R = 09 01 BEpOATHOCTEH mepexona menmu MapkoBa M3 COCTOS-
2 )

aus i (i =1,2)B cocrosnue j (j =1,2) 3a omun mar. Haiitu matpuny P, mepexona u3 cocTo-

SIHUS [ B COCTOSIHHE j 3a JIBA 1Iara.
3amanue 14
Ha¥iTi noBepUTENnbHBIA UHTEPBAT Ul OLICHKM MareMaTH4eCKOro 0XKHIaHusl HOPMaJIbHO-

ro pacnpenenenus ¢ HanexnocTero 0,95, 3Has BeIGOpOUHyIO cpenuiol X = 75,11, o6pem BbI-
6opxu 1 = 144 u cpennee kBagpaTHUECKOe OTKIOHeHHE O = 12.

3aganue 15
Jlana Tab1uua pacnpe/ieeHus BEPOATHOCTeH AByMepHOH ciy4daitnoit semuunsst (£,77):
E\ny -1 0 1
0 0,1 0,2 0,3
1 0,2 0,2 0

Hatttu M(S), M(n7), M(&n), D(&), D(17), D(¢77) -

BapuanTt 2
YK 2(YK 2.6 — ymemsb, umems HagéblKu)
3apanve 1
Hatiti o6mwmit unen psaga:

3 4 5 6 7

St —t—+—+
4 9 16 25 36
3amanue 2

HMeccnenoBars CXOAUMOCTE YHCIOBOTO psja:

g 1
S (n+DIn(n+1)

3amanue 3
Hccnenoparh cXOAUMOCTh 3HAKOIIEPEMEHHOT'O psijia:
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o0 (__I)n
Ew.?n—l

3aymanue 4
Hality uHTepBa/l CXOIMMOCTH CTENEHHOrO psAAa U MCCIENOBaTh CXOAMMOCTh Ha KOHIAX

HHTEpBaIa CXOAHMOCTH:

.
=1 ,[2"(Bn—-1)
3amaume 5
OJ‘SSinz.‘xz dx

BeraucauTs onpeneneHHbI HHTErpan O ¢ Tounocteio mo 0,001, pasmoxus
MOJBIHTErPATIbHYIO (DYHKIMIO B CTEIIEHHOM PSJI B 3aTeM IIPOMHTETPUPOBAB €ro IOYIEHHO.

3ananue 6
HaliTu Tpu nepBhIX, OTIMYHBIX OT HYNIS WICHA Pa3IOKEHUS B CTENEHHON psifl pEIICHHS

Yy =x+x*+y’

H=F (x) I depeHIHaTEHOTO YpaBHEHH S » YAOBIETBOPAIOUIECT0 HAYaIbHO-

MY YCJIOBHIO W= 5.
3ananue 7
Paznoxuts dyukimo JE)=x B psan Oypbe Ha UHTEPBAJIE (=7;7) i
YK 2(YK 2.6 — ymems, umems nasviku), OIIK 1(OIIK 1.8 — ymems, umems naesiku)

3aganue 8
Ha 3aBon npusesnu naptuo u3 100 nogmmMmHEKOB, B KOTOpyo momnanu 12 GpakoBaH-

HbIX. ONpeJeNuTs BEPOSTHOCT TOTO, YTO M3 5 B3ATHIX HAayraj MOIUIAIIHMKOB OKAXKETSS: a) 110
KpaiHel Mepe OJIMH rOAHbIH, 0) 2 roqHbIX 1 3 OpakOBaHHBIX.

3ananue 9
BeposTHOCTL HACTYIIEHHSs COOBITHS B KaXKIOM M3 OIMHAKOBBIX HE3aBHCUMBIX HCITBITA-

uuii pasHa 0,8. Haiita BeposTHOCTB TOro, yto B 100 MCIBITAHHSX COOBITHE HACTYIIHT HE MEHEE
75 u He 6onee 90 pas.

3agaxue 10
JluckperHas ciydaiinas BenmwuuHa X MOXET IPUHAMATH TOJIBKO JBAa 3HAUCHHUS: X, H

X,, IpudeM X, < X,. Mi3BecTHH! BeposTHOCTE p, = 0,6 BO3MOXKHOTrO 3HaYEHHS X, , MATEMATH-
yeckoe oxumanne M(x)=3,4 u mucnepcus D(x)=0,25. Haiftu 3axom pacnpeneneHus

9TOH CIyYalHOH BETUYMHEL

3ananue 11
Crnyuaiinas BeJIH4YHHA x 3a/1aHa bysakunei paclpeeneHus
.

T
0, x<——

V4
F(x)=4cosx, — 3 < x <0. Haiftu mIoTHOCTS pacHpefeNeHus BEpOSTHOCTEH, MaTeMaTH-

Lx>0

-

YECKOE OXKUIAHNE U IUCIIEPCUIO CITyYaiiHON BETUYMHEL
3ananue 12

36



V3BeCTHBI MATEMAaTHYECKOE OKUIAHAE d =3 W CpelHee KBaIpaTHIECKOe OTKIOHEHHE
O = 2 HOpPMAaJIBHO pacrpeeleHHON clydaiiHol BenuuuHsl X, HaliTH BEpOATHOCTH MONafaHHUs
sTo¥ BenmumHE B uETepBan (3;10).

3ananue 13
0,9 0.1
3anana matpuna P, = 02 08 BEPOSITHOCTEH Tepexoja uenu Mapkosa H3 cocTost-

musa [ (I =1,2)B cocrosnue j (j =1,2) 3a onun mar. Haiftu matpury P, mepexona u3 cocTo-

SIHHS | B COCTOSIHHUE j 3a JIBa IIara.

3anmanue 14
Haiit noBepuTENBHEIN HHTEPBA U1 OIIEHKHM MaTeMaTHIeCKOTO OJKHUIAHUSA HOPMAalTEHO-

ro pacrpezenenus ¢ HagexHocTero 0,95, 3Has BeIOOpounyio cpexuioro X = 75,10, 06sem BEI-
Gopku 1 =169 u cpennee kpagpaTudeckoe oTkIoHeHHE O =13,

Hairn M (5), M (17), M (1), D(S), D(n7), D(&7) .-

3amanue 15
Jlana Tabnuna pacrpeneneHus BEpOSTHOCTEH ABYMEPHO# ciydalinoi semmaunsl (£,77) :
E\p -1 0 1
0 0,3 0,2 0,2
1 0,2 0,1 0,2
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Ipunoscenue 3
TunoBoi KOMIUIEKT 3aJaHUIi 1JI51 BXOJHOT0 TECTHPOBAHHUS

. 2
COS4 o +SIn 62’,'COS2 (94

1. Ynpocrute BhipaxeHue —
sin” &
1
. 2 L
sin“ «

D1; Nig’a; 3etg’a; 4)

1 2

2. Yopocrute BBIpaXKEeHUE 0,955 : 955,
1 3 1

. : L 1
1)0,16°; 230 3 000 7 4)0,152.

3. Bemucaure: 3/125-0,027.

1) 1,5; 2) 15; 3)0,015;  4)0,15.

4. Halizute 3HaueHue Beipakenus log,(9a), ecnu log, a =0,3.

1) 0,6; 2) 2,3; 3)2,7; 4)9,3.
. 3x  5x 3 . 5% 1
5. Pemure ypaBHeHue sin—cos— —cos—sin—=——.
2 2 2 2 2

n 7T T

1) (-1) -E+7m,nez; 2) iEiZ?m,nez;

3+l s mnez 4 (1) -Z+Znnez
8 24 4

6. YKaxuTe IPOMEKYTOK, KOTOPOMY IPHHATE)XUT KOPEHb YPaBHCHHUS
2-log,(x+3)=log,(x+3).

DE6-4% D43 D4 H(46)

7. PeluTe HEPABEHCTBO 0’7Sx+l > 0’72x—3 :

D [—Oorﬂ; 2) {—%;m} 3) [—w;—%} 4) {—%&w};

2x+14
(x+4)(x-7)
1) (-7-4)u(T40);  2) [-7:-4)u(T40);  3) (~o;=7]u(-4:7);  4) (—00;—4)U[7;+0).

8. PemuTe HEpaBeHCTBO

9. Haiiure 3Hadenue npoussozHoi Gyskumu f(x)=3x> —6Ilnx B Touke X, =1.

1) 6; 2)0: 313 4) - 3.
10. Haiinure MHOMXECTBO 3HaYeHHH QyHKIUE y =—4 —sinx.

D[3:0L )44 3)[5:-3;  4) (—ooste0).
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11. Hatimute npou3BoaHyto QyHKIuu

h(x) = x* +sinx_

5
oyt
1)h'(x)=x3+cosx; 2)11(35)— : +cosx;
3) h'(x)= 4x> +cosx. 4 H'(x)= 453 —COSX

12. Halinure mepBooGpasuyio F byaxuuu

f(x)=e" +sinx

1) F(x)zex+cosx—2; 2) F(x)=xe‘—cosx;

3) F(x)=e”—cosx—]; 4) F(x):e”+cosx—l.

,» €CJIH H3BECTHO, 4YTO

F(0)=-1
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Ipunoocenue 4

Tunopoil KOMIJIEKT 3aJaHuii 115 TecToB Nel
(MTOroBOE TECTHPOBAHHE)

VK 2(VK 2.6 — 3namb, ymemyb, umenv HAGbIKU),
OIIK 1(OIIK 1.6 — 3nams, ymems, umentb HAGbIKU;
OIIK 1.7 — 3nams, ymentb, UMemb HABLIKU)

VK 2(VK 2.6 — 3nams, ymemo, umems nagviku), OIIK 1(OIIK 1.7 — 3namep, ymems, umems
HaebIKU) '
1. Marpura — 310
OTBetsl:

1.mpsaMoyrosbHas TabIuna YMCeN, 3aKIIOYeHHas B BepTHKAIbHEIE CKOOKH — |ay|, comepxa-
Irasi m CTPOK ¥ N CTOJIONOB;

2. NIpSIMOYToIbHAS TA0IMIa YHcel, 3aKJII0YeHHas B cKoOky Buaa || a; |[,1mbo [ajl, co-
AepKaNiasi HEKOTOPOe YHCJI0 M CTPOKH H N €T0/1010B;

3. mpAMOYrosibHas Tabnuua 4Yucel, cojepKalas n CTPOK H N CTOJOLOB, 3aKIIOYCHHBIX B
BEpPTHUKAIbHbIE CKOOKH |a;;| ¥ paBHAst HEKOTOPOMY YHCIIY [TOC/IE BHIYHCIICHHUS.

2. Marpuna pasmepa 1xm Ha3bIBAETCH ......euvennnnn. _MaTpuuei — cToa010M.

. Marpuua pasmepa nx| HasbIBACTCH .....ouvnnnnnnns MaTpHIeill — CTPOKOMH.

[&5]

4. Ecmu B MAaTpHIE YUC/IO CTPOK U 9HUCIIO CTOJOIOB COBIIANACT, OHA HA3BIBAETCH ... KBA EaTHOﬁ.

5. Marpuna A umeer pasmep 5x3, marpuna B nmeer pasmep 2x5. Kako# pasmep HMeeT MaTpuia
C =BxA?
Otsert: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

0
(1 2 0
6. ITepeMHOXUTE MATPHULIBI 1
g 1 2
2
0 1 1 0 1
2 7 1 2 0
Oteerer: 1) |1 31,2)|0 1 2|,3) 34[0 : 2).
2 3 3 02 .
1 2 3 4 3 3 -4 =3
2 3 1 2 0 6 1
7. Mampi Matpuuet A = |4 1 1 _q uB=ls 4 | || HAHTH SEMEHT €23 MaT-
1 0 -2 -6 2 3 2

pusl C = A + B.

Otper: 1) 2; 2)4; 3)6; 4)5; 5) 1.

8. Haitru £ . re E — exunnunas Marpulia 1000ro nopsaka.
Orser: DN E; 2)1; 3)n-1; 4)0; 5)n E.
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9. Onpenenurens- 310
OtBerTs:

l.mpsMoyronbras Tabnuua yuces, 3aKIIOYeHHAs B BEPTUKAJIbHbBIE CKOOKH — [ajj|, conepixa-
Iasi m CTPOK ¥ N CTONOIOB;

2. npsmoyronbHas Tabnuia 4Hucel, 3aKIIoYeHHas B CKOOKH Buna ||aj|,mbo [ajj], 1u60 (ai)
cozepKanuas HEKOTOPOE YHACIIO M CTPOKH U N CTOJIOIOB;

3. npsiMoyroabHag Tafauna YHces, COAEPIKAIIAS N CTPOK H N CTOJOLOB, 3aK/IIYeH-
HBIX B BePTHKAAbHbIE CKOOKM |aij| W paBHAS HEKOTOPOMY YHC/IY M0C/Ie BLIYHCICHHUS,

a,  day

10. Onpenenurens BBIUUCIISAETCA:
Ay Ay

1. araiz— azaz;

2. Q11021 — aixaz;z;

3. ajan + azag;

4. ajiax— azaj.

a+b b

11. BerauenuTs onpeneauTesb BTOPOro mopsiaKa J d
c+

Orsersl: 1)ac-db, 2) ab-cd, 3) ad-be, 4) ac+db.

12. Onpenenutens MaTpuns! A paseH 7. KakoMy 3HAU€HHIO PaBEH OIPENETHTEIb TPaHCIIOHUPO-
BaHHOM MaTpuisr A™?
Oiser; N7 DU DT 972 91,

13. Onpenenutens obpatHo# Matpunbl A~ pasen 3. Kakomy 3HaueHuo pPaBeH OIpeIeTuTeNb
MaTpunsl A?
Otser: 1) 9; 2) 1/9; 3)3; 4 1/3; 5) 1.

14. Munopom M mo60ro sieMeHTa @i MaTpHLB! N-ro MOPsiIKa HA3bIBASTCS!:
OtBeThl:

1. marpuna (n-1)-ro nopsaxa, noiayyaemas W3 3EMEHTOB MCXOIHON MATPHII ITyTEM BEI-
YCPKUBaHHS CTPOKH M CTONONA, HA [IEPECEYEHHH KOTOPBIX HAXOIUTCS SJIEMEHT i,

2. onpenenuTenb (n-1)-ro nNopsiiKka moJIy4aeMblii H3 3JE€MEHTOB HCXOIHOM MATPHIBI
yTeM BbIYePKHBAHUSA CTPOKH M CT01011a HA MEpPecedeHHH KOTOPBIX HAXOAMTCS 3JE€MEHT

iy
3. onpefenuTeh HCXOHOM MATPHIEL, YMHOXEHHBIH Ha SIEMEHT aj.

2 3 4
15. B ompenenmatene |Al=|5 -2 1| maitante 3navenue MHHOpa M2 1.
1 2 3

Otser: 1) 2; 2) 3; 3)1; 4)-1; 5)5.

16. Ilpu 3ameHe BceX CTPOK OMNpPEAEUTENS COOTBETCTBYIOIIUMH IO HOMEpPY CTONOIaMu, ompe-
IeTUTENh
OTBeTHI:

1. MEHsIeT 3HaK:

2. NpUHUMAaeT HOBOE YMCIIOBOE 3HAYCHHE,

3. He U3MEHSIET CBOEr0 YHCIIOBOI0 3HAYCHHUS.
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17. Ecnu 37eMeHTBI ABYyX CTONOLOB (CTPOK) ONpEIENHUTENs MPOINOPLHEOHAIBHEL, MO0 paBHEI
IpYT APYTY, TO ONPENEIUTENb PaBeH
OtBeTsr:

l.yIBOEHHOMY 3Ha4YEHMIO OIPEIEIMUTENS, IOTy4aeMOMY NPHU BBHIUEPKHBAHUU COOTBETCTBY-
IOLMX CTOJIOIOB (CTPOK);

2. HY.1103

3.cyMMe€ MPOM3BENCHUH 3]IEMEHTOB 3THX CTOJIOIOB (CTPOK) Ha HX anrebpauyecKue A0moJ-
HEHMS.

18. Marpu1ia Ha3bIBa€TCS KBaApaTHOM, €CITH

OtBeTsI:
1. Bce ameMeHTHI CTPOK (CTONOLOB) HE PaBHEL HYIIIO;
2. YHCIO CTPOK HE PABHO YHCIY CTOJIOIOB;
3. 4YHCI0 CTPOK PABHO YHCIY CTOJI0LOB,

19. Ilpu yMHOKEHUH MATPHULIBI HA YUCIIO
OTBETHI:
1. Bce 3JIeMEHThI MATPHIILI YMHOKAIOTCS HA 3TO YHCIO;
2. 3NIEMEHTHI OHOTO M3 JIFOOBIX CTONOIOB (CTPOK) YMHOMXKAKOTCS HA 3TO YHCIIO.

20. ITpy yMHOXEHHHM ABYX MATPHLL JOJDKHO COOIFOAATECS YCIOBHE:

OTgeTsI:
l. 9KMCIIO CTPOK IEPBOM MATPHIIEI PABHO YUCILY CTOIOLOB BTOPOM MaTPUILLL;
2. 4ucno cToN6LOB NepPBOM MATPHITEI PABHO YHCITY CTOJIOLOB BTOPOM MAaTPHIILL;
3. 4mMca0 cT0a610B NepBoii MATPHILI PABHO YHCIY CTPOK BTOPOH MATPHIIbIL.

21. Marpuiia A™' HasbiBaeTcst 0O6PATHOM M0 OTHONIEHHIO K KBaXPATHOMN MaTpule A, eciau OHa
YAOBNETBOPSET YCIOBHIO
Ot1BeTHI:

. A4'=1;

2. AA'=E, rne E — eiunuyHasi MaTpULA;

3. AT4=4;

22. BeruciiTh 06paTHYIO MaTPHUIly K Marpuie A ¥ yKasaTh CyMMY BCEX 3JIEMEHTOB 0OpaTHOM

1 2
MaTpulEl, rae A = ;
TP ( 4 9]

Otsetsr: 1) 2,2)4,3) 6,4) 1.

23. Pemenue MaTpuyHOTO ypaBHeHus AX=B uMeeT BUI:
OtBeTsl:

1. X=4"' B;

2. X=BA';

3. X=4" B

24. PaHroM MaTpHIbl Ha3hIBAETCS
OteeTsI:
1. mpousBe/eHME YHCIA CTPOK M HA YUCIIO CTOJIOIOB 1;
2. 4uCI0, paBHOEe HAHOOJbIIEMY U3 OPSIKOB MHHODOB IAHHOH MaTPHIIbI.
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1
25. Haiftu pasr matpunsr [0 1 2
1

Otsetsi: 1) 2, 2)4, 3) 3, 4)6.

2x+3y=15
26. Peuuts cucremy _ metoaom Kpamepa, B B 0TBETE yKa3aTb CyMMY.
3x+5y=29

Otsetsi: 1) 2,2) 4,3) 6,4) 1.

YK 2(YK 2.6 — 3namo, ymems, umems nasviku), OIIK 1(OI1K 1.6 — 3nams, ymems, umems
HABbIKU)
27. BekTOpoM Ha3bIBaeTCs
OtBeTshI:
1. HampaBieHHBIH OTpe30K M000M KPUBOM, y KOTOPOI'O OrpaHMYMBAIOLIME €r0 TOUKH Oe-
PYTCsl B ONPEACTIEHHOM IOPAIKE: MEPBast TOYKa — HAYall0 BEKTOpa, BTOpas — KOHEI[ BeK-
TOpa;
2. HanpaBJIeHHBIH OTPE30K HPSMOii, Y KOTOPOr0 OrPAHHYMBAIIINE ero TOYKH GepyT-
¢l B onpe/ie1eHHOM NOPS/IKe: NepBasi TOYKA — HAYAJ0 BEKTOPA, BTOPas — KOHEI

BEKTOpA.

28. BexTophl Ha3BIBAOTCS KOJUTHHEAPHBIMH, €CIIH OHH JIEKAT
OrBerts:

1. TompKO Ha ONHOMN MPSAMOIL;

2. TOJBKO Ha NApaIeTbHBIX MPAMBIX;

3. 1m0 Ha onHOH MPAMOI, 1HG0 HA NAPAJLIEILHBIX HPAMBIX.

29. BeKkTOphl Ha3bIBAIOTCS KOMILTAHAPHBIMH, €C/IH OHHU JIEXKAT
OtBeTs:
1. TOJBKO B OAHOM MITOCKOCTH;
2. TONBKO B MapaJUIEIBHBIX [UIOCKOCTSX;
3. 1u00 B 0IHOM NMI0CKOCTH, U0 B MAPALIEIbLHBIX LIOCKOCTSIX.

30. Cymmoit BexTOpOB a U b, (a + b) Ha3BIBaETCS BEKTOD, HAYIIHM
OTBeTHI:

1. u3 KoHIIa BEKTOpa b B HAYAJIO BEKTOpA d;

2. U3 HAYAaJ1a BEKTOPA d B KOHEL BeKTopa b.

3 2
31. BeraucnuTh cOGCTBEHHbIE YHCIIA MATPUIIE] [2 3] U B OTBETE yKa3aTb UX CyMMY.
Otsetsr: 1) 2,2) 6. 3) 4, 4)1.
4 3
32. HaliTi cOGCTBEHHbIE BEKTOPA MATPUIIbI [3 4] U CKJIIPHO MX TIEPEMHOXKUTE.

Ortsetsr: 1) 6,2) 4,3) 6,4)0.

33. CxanspHBIM IPOM3BEIEHUEM BEKTOPOB d U b Ha3BIBAETCS
OtgeTsl:

1. wgmcno, o6osragaemoe (a,b) mibo ab , paBHoe WSin(&_ﬁ');
2. BEKTOp OPTOrOHATHHEIN K BEKTOPAM @ H b , JITHHOM W}cos(gg);
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3. umcio Wkos(@)), oboznagaemoe (a,b Jmﬁoé:

34. Eciut a oprorosaes b, To ab paBHO

OTBeTHI:
1. HYJ110;
2. [affl.

35. BEMMCTHTD CKaTSpHOE Mpou3Beenue Bektopos: a=(2 2 1),5=(2 3 1).
Orserer: 1) 11,2) 4,3) 6,4)6.

36. BBIqUCTATE KOCHHYC yria Mexay Bektopami d=(2 2 1),56=(0 2 1).

3 J5 3 3
Omerss: I} —— 22y 3) = ;4) ——
mert ) moe 52V 50

37.Ecnd a=a,i+ a},}+ ak, b=b,i +by}+ bk, To ab pasHO
OtseTsI:

1) ab.i+ ayb_v} +ab.k,

2) ab +ab, +ab..

38. Paccrosinue mexay Toukamu M(x1,y1,z1) u Ma(x2,y2,23) onpenensercs mo dopmyie
OTBeTsI:

D [prar;

J/’1_y1‘+
2) MM, :‘\/(xz _9‘71)2 +(», _J’|)2 +(22—Z])2

=‘x3—xl|+ 2; —&

2

3

3) M\ M,|=xx,+y, ¥, +2,2,

39. BekTopHOE IIPOU3BEICHUE ABYX BEKTOPOB d U b €CTh
OtBeTsI:

1) BexTop, 0003HaYaEMBIH l&bJ, KOMILIaHApHBIHA ¢ BEKTOpaMM d 4 b U JUIMHA €ro paBHa

@] - |b|sin ab ;

2) BekTOp, 0003HaAYACMBIi l&bJ, OpTOTOHANIBHBIM K BEKTOpaM a H b , IiuHa ero paBHa

|al-|b|cosg;

3) BeKTOp, 0003HAYAEMbIH lﬁbJ, OPTOrOHAJbLHBIN K BEKTOpaM _a H b , 1JIHHA €ro paBHA

‘a b sinc}b_;

4) cxassp, AHHA KOTOPOro paBHa |§i . ‘b|cos ab u obo3nagaembil ab nmubo (Ei,b)

40. Jlnst BEKTOPHOTO MTPOH3BEACHHS lc":b} CIIpaBe/1JIuBbI CBOMCTRA!
OTBeTHIL:

) lab )= |pa), [aa]=0
2) [ab |=-pal, [aa]= o0
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3) |ab |- -|pa], [aa] = |af

41.Ecnn d=a,i +a,j+ak,b=bi+b,j+bk,ToBeKTOpHOE NPOM3BEaEHHE [55 J PaBHO
OrtgeTsl:
1)ab +ab, +ab.;

2) abi+ab,j+abk;

42. BBIHHCHPITB BECKTOPHOE IIPOMU3BEICHHEC BEKTOPOB H B OTBETEC YKazaTe CyMMY KOOpOHHAT:
a=0 2 1),6=02 0 1).
Orsersr: 1) 2, 2)4, 3)6, 4)0.

43. BBIYHCIUTE BEKTOPHOE MPOM3BEICHUE BEKTOPOB U B OTBETE yKas3aTb CYMMY KOOpPIHMHAT:
a=Q1 2 1),6=0 0 3).
Otsetsr: 1) 2, 2)4,3) 6,4)0.

44. Bormcmute 06BeM DHpaMHABI OOpa3soBaHHOM  Tpems BEKTOpaMH: d = (2 0 1),
b=@1 1 0),2=0 2 2).
Ortsetsr: 1)2, 2)4, 3)5, 4) 1.

45. Ilpyu KakoM 3Ha4eHUH [TApaMETPa /M BEKTOPHI T, ¥ C, NEePIEHAUKYISPHbL?
a={1,-2,3}, b={3,0,-1}, ¢, =2a+mb, ¢,=3b-a;
Otser: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. Yron ¢ Mexty BekTOpaMu @ = xi + ] + zk ub = x,i + y,] + z,k onpenensercs us op-
MYJIBI:
OTBeTsI:

XX, + +2zz
1) coso = 1% TNy T 212,

L
¥ 3 3 2 2. 3
\/x] + ¥, +z --\/Xz +), + 2z

2) cosp=x%, + )Y, + 2,2, ;

XXy + V1 V) + 2,2,

2 2 2 2 T
xXi+ )tz oq/x + Y5 + 2

3) sing=

47. CMelnanHOE IPOU3BEICHAE BEKTOPOB &,5 ,€ €CTh

OTBeThI:

1) BekTOp, MONyYaeMBIi TPH YMHOXKEHHH GHa b BEKTOPHO, M IIOJYYHMBIIMUCS PpE3yIbTAT
YMHOXAIOT CKaJISIPHO Ha C |

2) ckanap, NOIVYAeMbli PH YMHOKEHHH 4 HA b BEKTOpHO, H NOJYIHBIIHICH BEKTOD

YMHOKAIOT CKAJISPHO HA C }
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3) ckamsgp, HOMy4aeMblidi MPH YMHOXXGHHM d Ha b BEKTOpHO, W IONYYMBIIMHCS BEKTOD
YMHOJKAIOT BEKTOPHO Ha C .

48, Haiitu mmy sexropa @ = 207 +307 — 60k
Otget: 1) 60; 2) 70; 3) 80; 4) 90; 5) 110.

49. Obiee ypaBHeHHE IPAMOH L Ha IIIOCKOCTH HMEET BHI
Otger:

1) Ax+By+C =0, rne 7i = Ai + Bj oproronanen npsmoii L;

2) Ax+By+C =0, rxme 7 = Ai + Bj HanpaBJIAfONIHii BEKTOp TIPsAMOii L;
3) y=Ax+ B, rae i = Ai + Bj sanpapisiomuit BeKTOp mpsamoi L.

- - =x+/t
50. YpaBuenus HpHMBIX% —£~A (1) {x 9 2
m

y=3tmei
yv=kx+b (3)
HasbIBaroTes ClIeqCTBEHHO:
Ortser:

1) (1) — IlapameTpuueckum, (2) — KaHOHHUYECKUM, (3) — ¢ yrIIoBEIM K03 uIiHeHTOM;
2) (1) — KaHOHHYEeCKHM, (2) — mapaMeTpUYecKuM, (3) — ¢ Yr10BbIM K03dPuHEHTOM;
3) (1) — ¢ yrnoBemM K03 duiieHToM, (2) — KAaHOHUYECKHUM, (3) — mapaMeTPUYECKUM.

51. ¥Yparuenus i !x == =

m n
x=xy+1-1t
Y=Yy +tm-t 2)
z=z;+n-1

u BeKTOp§ =!?+m}:+n£ (3)

HaspiBaroTcst COOTBETCTBEHHO:

Ortser:

1) (1) — mapameTpu4ecKkoe ypaBHEHHUE NIPSIMOI B IPOCTPAHCTBE, (2) — KAHOHHYECKOE yPaBHEHHE

NIPSIMOH B IIPOCTPAHCTBE, (3) — HANpaBIISIOMHKN BEKTOP IPAMOiH;

2) (1) — xaHOHMYECKOE ypaBHEHUE MPIMOH B IPOCTPAHCTRE, (2) — mapaMeTpUIecKoe ypaBHEHHE

NPsAMOH B IIPOCTPAHCTBE, (3) — HOPMANIBHEIH BEKTOP MPAMOH — BEKTOP OPTOrOHATIBHON IIPSIMOI;

3) (1) — kaHOHHYeCKOe YPABHEHHE NPAMOii B IPOCTPAHCTBE, (2) — maApaMeTPHYECKOE YDAB-

HeHHe NPAMOH B IPOCTPAHCTBE, (3) — HANPABJIAIONHI BEKTOP NPAMOH — BeKTOD KOJLIHHE-
apHO NDSAMOII.

x—xE _ y_yl _ Z—Z] - x—x2 __.V_yz _ 2—22
1 m, m L m;, 1,

52. Yron MexIy NpaMbIMH

Onpenensiercs: U3 BEIPAKEHHUS:
OTser:
1) cosa =

Ll + mm, +nn,

2
2 2
\fll +m, +n']2 -\/E§+m§+n§

2) cosa = LI, +mm, + nn,;
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LL, + mm, + nn,

2 2 2 2 2 g *
\/3, +my +n -\/22 +m, + 1,

3) sina =

53. ¥Ypaprenne Ax+By+Cz+D=0 (1)

U Bextop 7 = Ai + Bj +Ck 2)
HasrpiBaroTcs cOOTBETCTBEHHO:
Orger:

1) (1) — ypaBHEHHUE NIPAMO#t B IPOCTPAHCTRE, (2) — HAIPABJISIOIHM BEKTOP MIPSIMOIM;
2) (1) - ypaBHEHUE MJIOCKOCTH B [IPOCTPAHCTRE, (2) — HANPABIIAIOLIHH BEKTOP IUIOCKOCTH;
3) (1) — ypaBHeHHe IVIOCKOCTH B IPOCTPAHCTBE, (2) — HOPMAJLHBIH BEKTOD MJIOCKOCTH.

54. Yron mexny minockoctsMd Ax+By+Cz+D, =0 u Ax+B,y+C,z+D, =0
OIpENIENACTCS U3 BBIPAKECHHS

OrtseT:
A A, i
1 dhier= (s + B B, +CC;
NAE B 4 B i
2, v A A, + BB, +C,C,
A A, B, +C.C,
é)_COSa: IA-+B] 2+ 12

\/Af +Bl +C] JAS +B} +C; .

55. Hailitu HOpMasb K IpAMO# 2x + 3y = 7 ¥ KOOPAMHATHI CIIOKHUTh.
Orsetsl: 1)S, 2)4, 3)6, 4)6.

56. Haiitu paccrosiame ot Touku A(2 0 2) 10 mockoets 2x +2y +z+3 =0.
Otsetsr: 1) 2, 2)3, 3) 1, 4)6.

2 2
. X
57. Haiitu poKycHOE pacCTOSIHUE JJLIUIICa — + &1,
52 42

Otsertsr: 1)2,2)4,3)6,4)3.

YK 2(YK 2.6 — 3nams, ymems, umems nHaeviku), OIIK 1(OIIK 1.6 — 3namsb, ymems, umems
Haesikuy OIIK 1.7 — 3namo, ymens, umentb HABbIKIL)

58. 3anaH0 KOMILIEKCHOE YHCII0 Z = X + iy. BriOepuTe MpaBUIIbHBIE OTBETHI JUist Rez , Imz , |z,
eciu:

L. Rez=y 2.Rez=1iy; 3. Rez=x; 4. Imz=x; S.Imz=iy; 6.Imz=y,
TE=xy'; 8=+bl: 9 ll=xEEl.

OtBer:

59. YMHOXEHHE KOMIUIEKCHBIX YUCEN Z; MZ, OCYIIECTBISETCS 110 HOpMYIIE:
OTBeTsI:

1) |z4llz,] (cos( @y + @,) +Esin(ey + @)
2) |z4llzl(cos @y @y + Esin gy @, );
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3) |z4llz,| (sin( @y +9,) +icos( @, + @,)).

60. Jlenenue KOMIIEKCHBIX YHCEN Z, KZ, OCYIIECTBISETCS 110 GOPMYIIE :

OTBeTsr:
£ { Py )
5-—- i sin— .
1) z . co #2 @2’”
31‘5 L i I
;)_ g'_: [:G‘S {@j - @aj T S}.ﬂ(@i - {p:)j:..
3) ‘;—- (sin(@,— @) Ticos (@, — 1))
. " P 5 o ‘1'”*-)
—|i|s1n— —1LCcos8—
4) 32 ( 1n(§’-:__ © % '

61. Bo3Benenue B cTemeHb N KOMIUTEKCHOro gucna z = |z/(cos ¢ + { sin g)ocymecTriusiercs mo
Dopwmyie:

OTBETHI:

) |z[®(cos@ + isin"@);

2) |z (cos @™ + i sing™):

3) |z]® (ces =4 smw:xk);

4) |z|™(cos(n - t:o)ﬂsm(n @),

62. V3BnedeHns KOPHS N-0i CTENEHH OCYLIECTBIAETCA IO hopMyIIe:
OTBeTbl'

+2r . T imk
"| cos ! sin =
n E

n . g¥dnk |, +2ZRK
2) Mz (sm‘p — +icosZ J,
»

63 . Haiitu npou3BeaeHre KOMILIEKCHBIX uncen (2 + 37)(5 + 2i).
Otsersr:1)4+19i, 2) 14+19i, 3) 11+11i, 4) 12+51.

64. YuciioBo# mocienoBaTeIbHOCTBIO Ha3EIBal0T MHOKECTBO

OTBeTHI:

1) 3aHyMEpOBaHHBIX JEHCTBUTEIBHBIX YHCEJl, PACIONIOKEHHBIX B IMOPSIKE BO3pACTaHUs HX TI0
a0COIIOTHOH BEJIMYHHE;

2) 3aHYMEPOBaHHBIX BEIIECTBEHHBIX YHCEll, TOMYUHSIIOUINXCS 3a0aHHOH (QYHKIMOHATILHOH 3a-
BUCHUMOCTBIO X, = f(x);

3) 3aHYMepOBAHHLIX BeMECTBEHHBIX YHCE], NOJYYEHHbBIX 10 HEKOTOPOMY 3aKOHY, 3aBH-

camemy ot n N,

65. Uncio @ Ha3hIBAETCs NIPENENIOM TIOCIIeI0BATEIBHOCTH {X,,}, €CIIH JUIS BCSIKOTO

OtBeThI:

1) uncia n, HalinéTess & C 0 Takoe, YTO BHINOTHAETCS HEPABEHCTBO |X, — al<e;

2) uncna ng Halaéres € < () Takoe, UTO BBIIONHAETCS HEPABEHCTBO lx, —alb>e;

3) ¢ c 0 maiinéres umenao ny = g (£) TaKoe , YTO BHINOJIHSAETCS HEPABCHCTBO lx, —alzeg

4) e c 0 Baiinéres 9ucio Ry = Ny (£) TaKOE , YTO BHIMONHSETCS HEPABEHCTBO [X, — al> ¢
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66. Ecm lim, . x,, =@, lim,__y, =b,T0
OTBeTsI:

1) lim, . (x,v, ) ay, +bx,;

2) lim, . (x,y,)=a- b

3) lim,, . (x.v, ) alim, .y, +blim, . x,.

1

67. TIpenemst a) lim(1+x)* b) lim(1+ Lye lim i
X X—rco X r—

Ha3bIBAKOTCA COOTBETCTBEHHO

OtBeTs:

1) a) BTropoii 3amMedareJbHbII Npexea; b) BTopoii 3ameyaTebHbII NIpeaes; ¢) nepBali
3aMeqyaTeabHbIH Npee;

2) a) nepBbIi 3aMevaTeNbHbIN npenen; b) nepBelit 3aMeuaTeNbHEIH IPEaen; ¢) BTOPOH
3aMeuaTeNbHBINA Mpefer;

3) a) BTOpO# 3aMedaTeNsHEIN peael; b) nepBrld 3aMedaTeIbHBIH Ipeen; ¢) NepBhIid
3aMeyvaTeNnbHbIA IIpener.

68. @ynkuus y = f(x) Ha3bIBAETCS HEMPEPHIBHOM B TOUKE X = @, €CJIH
OtBeTsL:

1) lim f(x)=b, e |f(x)-b|<&
2) lim f(x) = bxae b = f(a)

3)lim f(x) = b, rae b onpenensercs uz onpenenenuns npepena f{x) B Touke x = a.
X—=rd

69. @ynxuus f(X) Ha3pIBaeTCS HEIPEpPHIBHON B TOUKE X = a, eCliu A roboro € > 0 Halimercs
o(g) > 0 Takoe, 4yTo ISt

OtBeth:

1) ‘x B a[ < £ CIPaBEITMBO HEPABEHCTBO |f(x) - f(a)| <o(e);

2) ‘x = a| < d(€&)) crpaBeUIMBO HEPABEHCTBO ‘f(x) - f(a)| - -3

3) |x—d|<5(¢) enpaBenmuBo nepasencrso |f(x) - f(a) <&

70. Ecnu npenen pyakmuu y=f(x) B TOYKe X = a CYILNECTBYET, HO B 5To# Touke f(X) mubo He
ompezenena, 1160 f(a) # lim f(x), To ToYka X = a Ha3bIBACTCA
X—2>a

OtBeTsl:

1) Touko# pa3psiBa EPBOTO poJa;
2) TOUKOH pa3pbiBa BTOPOTO POAA;
3) verpanuMO#i TOYKOH pa3pbiBa.

71. Ecnu B TOUKe x4 K rpaduky GyHKIHEE ¥ = f (x) mpoBeleHa KacaTellbHas, TO IPOU3BOIHAT H
nubdepennuansaas GyHKIIMH FeOMETPUYECKH HCTOJKOBBIBAETCS COOTBETCTBEHHO Kak

OTtBeTsl:

1) mpupaleHue OpAMHATEI KacaTeNbHOM Ha[xq; X, + Ax] ¥ TaHrec yria HakIOHa KacaTelbHOM
K OCHO,, B TOYKE X 4; '

2) TaHTeHC yriia HaKkJIOHA KacaTeNnbHOM K ocu 0, U Ipupalienre QyHKIUN Ha [Xo: %, + Ax]

3) TaHreHc yrja HaK/J0HA KacaTelbHO# K ocu U, B TOYKE XgH NPHPANIEHHE OPIMHATHI Ka-

caTeNbHOM Ha [ ;x, + Ax]
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U
72. Ecnu dynxiuu U(x) uV(x) nuddepermupyemst, To (U - %’}’u(;) ' BBrmCIIOTCS COOTBET-

CTBEHHO 110 (hopmyam:

OTBeTHI:
, , -
DU V=V Un—7;
vi.u-urv
Q)ut-v+V'-Un 0z
v v-veu
N VEP-Un ———,
LB V2 ]

73. Ecnu dysxmusa ¥ = f(x) 3amaHa mapamerpudeck, T.e. x = @(t) u ¥ = ¥(1), rme t-
HapaMeTp, TO
¥'(x)BBIunciseTcs Mo Gopmyie:

OTBeTHI:
dyp(e)
dt '’
d(t)
deo(t)’

de(t) |
dy(t)’

74. IlpaBunbHo Jlomutans: ecnu f(x) 1 g(x)HenpepsiBHLL U AubdepeHIUpyeMBl B HEKOTOPOM
IIPOKONOTON OKpecTHOCTH Toukmx = C,g(x) =0 u lim__ . f(x) = 0lim, . g(x) = 0, 10

OTBeTHI:
: im f{x)
1) lim, L3 = x=”
g(x)  lim g(x)

2) im, . s

L x-fa;: g
i 4 s
gl_limx—.-c f‘x} P 3 f {X}

9x)  ig(x)

75. JlocTaToYHBIM ycaoBHeM Bo3pactanus Gyukuys ¥ = f(x)ual(a; b) sensercs
OTBeThI:

1) f'(x) < OB moboii Touke x € (a; b);

2) f'(x) > 0 B 1060i Toukex € (a; b).

76. Ecin dynkus ¥ = f(x) onpenenena va (a; ) u mns scex x € (a@; b)f'' (€) <0, 10 dynk-
nust ¥ = f(x)na (a;: b)
OTBeTHI:
1) yOsiBaer;
2) BoO3pacTaer;
3) BBINVK.JA;
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4) Borsyra.

77. llpamaay = kx + bgBngeTcs HAKIOHHOW aCHMIITOTOM A1 GyHKIHE ¥ = f(x),ecnu

Dlm, ., f= kulim,_ (F(x)—kx) =5

X

2) limx_,af{—x} =bulim, _ (f(x)—kx) =%

X

. 4x+2
78. Berumenuts npenen  |im s
x—4 3x = 3

Ortsetsr: 1) 2,2) 4, 3) 3, 4) 4/3.

79. Beraucauts mpesien | {m e, ;
x—0 X

Otsetni 1) 5,2) 1/5, 3)1/2,4) 1.

3 |
80. Beraucnuth npeaen hm[x :-1] .
x

A—pod

Otsetsl: 1) 2,2) 1, 3) 3, 4) oo.

81. Haiitu npousBoaHyio 1y GyHKIMU e .
Oteetnl: 1) e7,2) e",3) —e ", 4)-¢e".

82. Haittu mpoussofnyro i dyakmun 5x' + e
Otsetsi: 1) 50x'" + 6%, 2) 50x"" +6¢°*, 3) 50x° + 6, 4) 50x'° + 3e°*.

83. Haitti npownssoanyto GpyHkumu Sx”* +sin(6x).
Otsetsl : 1) 5x° +cos(6x),2) 20x” + 6cos(6x) ,3) 20x* + cos(6x).,4) x° + 6cos(6x).

84. Haift npou3BoanyIo GyHKIHH X~ + cos(3x).
Ortsetsi: 1)3x° +sin(6x), 2) 3x* —3sin(3x), 3) 3x* +sin(6x), 4) 4x* + 3sin(3x).

85. Haiftn mpou3Boanyio GyHKImu cos’(x).
Otsersr: 1)sin(2x), 2) —sin(2x), 3) —cos(2x) , 4) cos(2x) .

86. Haiitu nmpoussoanyio Gyukuuu sin(3x +2).
Otsetsl: 1)3sin(x), 2) 3sin(3x+2), 3) 3cos(3x+2),4) -3cos(3x+2).

87. Haitti poussoanyto s Gyukiun e** - (2x* +5)° .
Otsets: 1) 6¢° -24x° (2x* +5)7, 2) 6% -(2x* +5)° + €% - 24x*(2x* +5)%,3) €% -24x°(2x* +5) ,
4) e -(2x* +5)’ +e - 24x° (2x* +5) .

88. HaiiTu nepByro NpOU3BOAHYIO OT QYHKIIHH U BEIYUCITUT €& 3HAYEHUE B TOUKE X = 4:

v=v1+2x
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Otser: 1) 3; 2) 0,33; 3) 0,66; 4) 0,99; 5) 1,5.

89. HaiiTu nepByro mpon3BOAHYIO OT QYHKIHY ¥ BEIYUCITUTE €& 3HaYEHUE B TOUKE X = 4:

v =3x— 6J/x

Otser: 1) 6; 2) 0; 3) 2; 4) 3; 5) 1.5.

90. Haiti nepByro MpoM3BOIHYIO OT QYHKINY U BEIYMCIHTE €€ 3HAYEHHE B TOUKE X = 1
1 1

v = — -
x? 14t

Otser: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5.

91.  Ecmm pynxmus U=U(x,y) nuddepenumpyema s Touxe M o(¥o-Yo), a QyHKIHS x=2(t) »
yzﬁb(t) maddepernupyema B Touxe Lo, Torna Gynxuus U=(x,y) maddepennupyemMa B TOYKE

e u yacrHas IPOM3BOIHAA BRIYMCIAETCS 110 hopmyte:
dU 8v8x dUdy U U dx dUdy 8y fUdy 8Udx

Otger: 1) ‘Bt=0x Br+0y 8t; 2) dr=or 240y dr; 3) 8t=8x de+dy dr,

92. I'pagmentom dyakmnun U=f(x,y,z) B Touxe M G(xnr}’nfzu) Ha3bIBaeTCH
IR 17 B

Otser: 1)gradU=2=dx+dvdy+a=dz;
au g au
—= —= —=
2) gradU: 8x i+8y j+ 8z k s
ay il o
3) gradU=éxcos@+3dx cosB +3= cos?:
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TunoBoi KOMILIEKT 3aJaHHH IS TecTOB No 2
(uTorosoe TecTUpOBaHME)

YK 2(YK 2.6 — 3nams, ymems, umems HA6bIKU),
OIIK 1(OIIK 1.6 — 3nams, ymems, uMemb HAGbIKU;
OIIK 1.7 — 3uams, ymems, umemb HAGbIKL)

YK 2(VK 2.6 — snams, ymems, umems nasvixu), OIIK 1(OIIK 1.6 — snamo, ymems, uments
Haeviku; OIIK 1.7 — 3Hamyb, ymems, uMents HAGbIKU)
1. ®opmyna Herorona-Jle#bruna, ecnu F{x) - neppoobpasuas s f(x), umeer Bux:

b b
Omser: 1) [ f(x)dx = F(a)— F(b); 2) [ f()dx = F(b) - F(a);
b b
) [fxdx=F®)+F(a); 4) [ f(x)de=F®)-F(a).

2, CI)opmyna HHTEIPHPOBAHUS 110 YaCTAM I ONIPEACICHHOTO HHTEerpajia UMeeT BUI:

b h h b
Omer: 1) [Udv=UV |, +[vdU; 2) [udv =%

]
—deU

b ) de b b b
3) !UdeUVL— > 9 _!UdV=UV‘a—_IVdU.

o

3. BblYuCIUTH ONpeneNeHHbIH HHTErpal
2 5 :
f (1 +=VxH)dx
5 3
Otset: 1) 5; 2) 1; 3)4; 4)2; 5)3.

4. BrIYMCIHTE ONpENENIeHHbIH HHTErpal

3 =
E J. \."de
d;

Otset: 1) 5; 2)1; 3)4; 4)2; 5)3.
5. BBIYHCINTH ONpeNeNeHHbIA HHTErpal

14
—dx

1 X
Otser: 1)5; 2)1; 3)4; 4)2; 5)3.
6. BeMMHCIHTE ONpeneeHHBIH HHTErPal

1""E 1
dx
o 1—x

Otset: 1) -5; 2) -1; 3) -4; 4)-2; 5)-3.

7. BpIMMCIMTE ONPEAETICHHBIN HHTErPa

i
9 f Vxidx
C
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Otset: 1) 5; 2)1; 3)4; 4)2; 5)3.

8. BbruuciuTh OnpesieNeH bl HHTErpal
kT 1)°d
37, O+ 1)

Otser: 1)5; 2)1; 3)4; 42; 5)3.

9. BBIMHCINTE ONMpEAeICHHBIN HHTErpall
3
—gl

=
1 VX

Oteet: 1)5; 2)1; 3)4; 42; 5)3.

10. BBI9MCITUTE ONpeNeNeHHbIH HHTeTpa
1

18["'\"1—4;:-@
¢

Oteet:1)5; 2)1; 3)4; 4)2; 5)3:;

11. BeraucnuTh OnpeaeeHHbIA HHTEerpal
3 (lx+1
et
¢

¥

4

!

Otset: 1)5; 2)1; 3)4; 4)2; 5)3.

12. BeIarCIATE OpeIeIeHHbIH HHTErpal
1 8
j x - (x?— 1)dx

1

4

Oteet: 1)5; 2) 1; 3)4; 4)2; 5) 3.
13. BerauciuTe onpeaeieHHbIH HHTErpal

3
J 2sinxcosxdx
o

Oreer: 1) 5; D) 1; 3)4: 4y 5)3.
14. BBIMHCIIUTD ONIPEJIENICHHBIA HHTErpall

T
{7 cosx

8§ — g dx
T sin®x

A
&

Oteer: 1)5; 2) 15 3)4; 4)2; 5)3.
15. HaiiTu nnomans miaockoit Gurypel, orpaHUuYeHHON NPSIMBIMA

1
}?—E(Bx—lj; y=0 x=2: x =4

Oteer: 1)5; 2)1; 3)4; 4)2; 5) 3.



16. HaiiTi niomane n10ckoi QUIrypsl, OrpaHHYEeHHON THHUSAMHE

}’=4x_'§'1; ¥= 617-@'1; x=0; x=2,
Oteer: 1)5; 2)1; 3)4;: 4)2; 5) 3.

17. HecobctBennsiit unterpain I-oro pona obo3nagaercs:

b 0 (1] b
Otser: 1) [ f(x)dx; 2)[f(¥)dx33) [ f(x)dx;4) [df(x).
18. Beruncnuth HecOOCTBEHHBIH HHTErpal
- 1
= S,
n ) xtt I+ 2
Oteet: 1) 5; 2)1; 3)4; 4)2; 5) 3.
19. Beraucnuth HeCOOCTBEHHBIM HHTErpal
gf“ S i
, (x+1)?
Otser: 1) 5; 2)1; 3)4; 4)2; 5) 3.

20. BeraucnuTh MOBTOPHEIM HHTErpal

1 1 1
4-[ dxf d»yf (x+2)dz
o (o) )
Otset: 1) 2;2) 5;3) 1; 4) 3;5) 4.
21. BeIYUCIUTE NOBTOPHEIN HHTErpa
1 x
61} dxf (x+v)dy
8] 5
Oteet: 1)2;2)5;3)1;4)3;5) 4.
22. Bor4ucauTh ABOMHOM HHTErpa Mo NpsSMOYroJdbHOK obnacTu

[ s
D

e D:1 <x < 2, 0Ly<2
Oteet: 1)2;2)5:3)1;4)3;5) 4.

23. BpIauCIUTh NBOMHON HHTErpall 10 NpAMOYTOJIbHON 001acTh

6" ﬂo('xz +y)ds,

rae D:0 €x <1, OD< v <1,
Otgetr: 1)2;2)5:3)1:4)3;:5)4.

24. BeIYHACIMTD JBOMHOM MHTErpajl Mo 06J1acTh, OrpaHHYEeHHOHN 3aJaHHBIMHA KPUBBIMH

EZ'ILdSJ



raeD: y=x% y=x
Otset: 1) 2; 2) 5; 3) 1; 4) 3; 5) 4.

25. C noMomero ABOMHOTO MHTErpana BEMHCIHTS IUIOMAE urypel, orpanuuenHHOM KpH-
BBIMH

B3|

Y=2x; y=—x; x=4

Otseer: 1) 2;2) 5;3) 1; 4) 3; 5) 4.

26. Beramenuts TpoitHoOM uHTErpan

18 g3 e ¥
—+ | Azdz J. }.'d}-'f dx
7 (] z o

Otsert: 1) 2;2) 5; 3) 1; 4) 3; 5) 4.
27. BrMucuTs, Iepexos K NOMAPHEIM KOOPAHHATAM

12 | ——
-—‘g‘wfxz-:—yzcis
w JJ,

D: x¥*+v3 <1, x>0; y=0
Otser: 1) 2; 2) 5;3) 1; 4) 3; 5) 4.

28. Berauc/uTh, Epexois K MONSpHBIM KOOpJHHaTaM

OtseT: 1) 2; é) 3;3y1;4) 3; 8)4.

29. BerauciuTh, Mepexos K NOAPHBIM KOOPAHHATAM, HHTerpajl 1o o0IacTH, OrpaHHYEeHHON
3alaHHBIMU KPHUBBIMH

4
[[1e
w—2] D

D xz_:_},z —2y=0; y=0; y=x
Otser: 1) 2;2) 5;3) 1; 4) 3; 5) 4.

30. Beraucauts uHTErpan

2¢ f(x — y)ds,
i
rae [— orpesox npsmoii ot A(0, 0) no B(4,3)

Otset: 1) 2;2) 5; 3) 1; 4) 3; 5) 4.

YK 2(VK 2.6 — 3namo, ymems, umems HaebIK)
31. luddepenimansunie ypapHeHus F(x,y,y.5",....,y"™)=0 HazeBaercs:

Ortger: 1)ypaBHeHNS ¢ YACTHBIME IPOM3BO/HBIMH;
2)00bIKHOBEHHBIMH AU (hepeHIHATEHBIME ypaBHeHHsIMU [-oro nopsaxa

3 !OﬁblKHOBeHHblMH QHQQCEGHHHaHbHIﬂMH YPABHECHHSAMH N-0r'0 MOPSIAKAS

4)ypaBHEHHS C YAaCTHBIME TPOM3BO/IHEIME N-Or0 HopsIKa.
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32. Opsopoauoe nuddepeHaNIbHOE YpaBHEHUE [-ro IopaIKa pelaeTcs yTeM IIo/cTa-
HOBKH:

Omer: ) yv=U'V;2)y=U"x; 3)y=g; 4)}-*=f7.
33. IuddepennuansHoe ypaBHEHHE [-ro opsiaKa Ha3bIBACTCS JIMHEHHBIM, €CITH
Otser: 1)oHO MMeeT BUJ % = f(x;¥), rae f(x,y)- GyHKIHS HyI€BOrO H3MEPEHHUS;

2) ono umeer Bun M (x, y)dx + N(x,y)dy = O, rne M (x, y)u N(x, y) — byskuus ox-
HOTO HBMCpEHHH;

d.
3) oHO MMeeT BUA Ti +P(x) -y =Q(x)

34. Ypasuenue bepuymiu umeeTt BU:

OtgeT: 1) g +P(x)-y=0(x)-y";
2) E%P@c) = Q(x) -y
3) 2+ P(x)-x = Q(x).

35. JIluneliHOE ypaBHEHHE IEPBOTO MOPSAKA PEIIAETCS MMyTEM TIOJCTAHOBKH:

Otser: )y=x+U; 2)y =g; Ny __"i_r; Hy=U"V,
36. YpaBHueHue bepHynnu peuraercs myTeM MOACTAHOBKH:

Omer: Ny=x'U;2) y=2 Jy=U-V; 4)},=§_

¥

37. Urobs1 nuddepennansaoe ypasuenne M(x, y)dx + N(x,¥)dy = 0 npeacraBusno co-
00#i ypaBHeHHE B NOJHBIX AUbdepenpanax, HyKHO, YT00bI OBLTO BHINOIHEHO YCIOBHE:

. oM AN, 8M __ BN aM _ 3N R S
Orser: ])“E;x__é_y’ 2} 8y  dx’ 8x  8x’ 4) ax* a3y’

38. lubdepennmansroe ypasuenne ¥y +a,y™ ) + 2,y +,  +a_y = f(x) HazpiBact-
cst

OtgeT: 1) JiMHEHHBIM HEOAHOPOAHLIM;
2) OAHOPOIHBIM N-TO TOPSLIKA;
3)HeTHHEHHBIM HEOJHOPOIHBIM N-T'0 MOPS/IKa;
4)TMHEHHBIM OZHOPOIHBIM N-TO TOPSIKA.

39. MuddepernmansHoe ypapHenue v +a,y P+, +a,y¥ + a,y = 0 gaspiBaeTcs

OtseT: 1) nuHEHHBIM HEOTHOPO,IHBIM;
2) OJHOPOAHBIM N-T'O MOPSAIKA;
3) HeTMHEWHBIM HEOTHOPOIHBIM N-TO MOPSIKA;
4) JMHeHHBIM 0IHOPOAHBIM N-I'0 MOPS/IKA.

40. Ecmu muddepeHnuansHoe ypapHeHHE 3?” = aiy’ + a,¥ = 0 uMeeT 1Ba YaCTHBIX pelle-
HHS ¥ & ¥, , TO
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Otser: 1) v, + ¥, 63dem, C, v, + C,¥, He Oyner peleHueM;

)y, T¥u €y, +Cr ¥, OVIAVT pelICHHAMH;
3) vy + C, ¥, byner, a ¥, + ¥, He OyIeT peleHUsIMH
4) v, +y, u €;¥, + C,¥, MOTYT OBITh, @ MOTYT U HE OBITH pELICHHUSIMH.
41. Ecnu vy + v, - IBa THHEWHO HE3aBUCHMBIX pelleHUs U hepeHInaNbHOI0 YpaBHEHHUS

¥ + a4y + @y = 0, T0 0bliiee pellenHne 3T0ro ypaBHeHus Oy et
Otser: 1) Co ¥ + Co¥3 2) ¥1 + 55 3) Ci}’ijczyz; 4) €7F + €,e%

42. OnHoponHoe JMHEHHOe ypaBHEHHE ¢ TIOCTOSAHHBIME K02GQUIMEHTaMU
y"+a,y +a,y=0 HMeeT XapaKkTepuCTUYECKOE YPAaBHEHHE BU/A:

Otser: )k* +ak+a,y=0; 2)k"+ak +a,k=0;
3Ny +ak+a,=0; NDk’+ak+a,=0.

43. XapaKkTepucTHYECKOE ypaBHenue nubbepeHuansHoro ypapaesus y" +a,y +a,y =0

FMeEeT J1Ba pasIMuHbIX JAeHcTBUTEIBHEIX KOpHS k1 1 k2. Torza obmee pemenue 3Toro
ypaBHeHUsI OyeT:

Otger: 1)C,e"* + C,e**;2)C, cosk,x +C, sink,x; 3)e™ +e**; 4)C,e"* -C,e"".

44, XapaxTepucTudeckoe ypapHeHHe AubbepeHIMatsHOro ypasHenus y" +a,y +a,y =0
HMEET KOMILIEKCHBIE KOpHU k, =a +iff u k, =a—if. Torga oOmee pemenue qud-

bepennuansHOro ypapHeHus Oyaer:

Otser: 1)e” (C, cosax + C, sinax); 2)C, cos fx+C, sinax;
_3)e™(C, cos fx+C,sin fx); 4)C,e™ +C,e*.
45. XapakTepHcTHYeCKOe ypaBHEHHE NU(HEepeHIIMaATBHOIO ypaBHEHH S
y" +a,y +a,y =0umeer nBa omunakossix ki=ks. Torza obmiee pemenue auddepeHiy-

allbHOTO ypaBHEHHUA 6y,ﬂ,eTI

Otset: 1)C,e"* +C,e**; 2)C, coskx+C,sink,x
3)e"*(C, cosk,x+C,sink,x); Ce"* +C, -x-e"".

46. XapaKkTepUCTHYECKOE YPaBHEHUE HEOJHOPOIHOTO JIMHEHHOTO ypaBHE-

HuA y" +a,y +a,y =P, (x)-e” uvmeer kopuu Kiu k2 He paBHBIE a. YKaXKHTE, KAKOE ITO

PCIOCHHKE!

Otset: 1) obiee; 2)4yacrTHoe.

47. XapakTepucTHYecKoe ypaBHEHHEe HEOJHOPOJHOTO IMHEHHOro ypaBHe-
HUA Y" +a,y +a,y =P, (x)-e” umeeT kopuu Kiu kz He paBHBIE a. YKaXHTe, BAI €I0

PELICHHUS:

OtBer: 1) 0, (x)e™:2)0,, (x)(C]e*" + Cze"”) : )0 (x)x" €%, r#0;
4)Q, (x)e™ (Ce" +C,e"")
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48.

Ortser:

49,

OrtseT:

50.

51
Ortser:

XapakTepuCTHYECKOE YPaBHEHHE HEOAHOPOJHOTO THHEHHOTO YPaBHEHNS
y'+ay +a,y=P,(x) e™nmeer kopru ki u ky. Uncio a PaBHO XOTs OB OTHOMY KOp-

HIO XapaKTePUCTUUECKOTO YPAaBHEHUS. YKaKUTE, KAKOE 3TO PEILICHUE:

1) obmee; 2) gacTHoe.

XapaKTepHCTHIECKOe ypaBHEeHNE HEOJHOPOAHOTO JTUHEHHOTO ypaBHe-
HUA Y" +a,y +a,y = P, (x) e umeer kopuu ki u ka. Uncio a PaBHO XOTs OBl OTHOMY

KOPHIO XapaKTEePHCTHYECKOTO YPaBHEHHA. Y KaXKHUTE, BU/] €70 PELICHUS:

DO, (x)e™; 2)0,(x)Cie" +C,e); DO, (x)-x"-e™; 40, (x)e® (C,e"* +C,e**).

e FA(x,91,92, .u0, 30

Cucrema G‘f}; Ha3BIBAETCS
a— . fn(x:}"l;}”zj et ':.VR)

Otset: 1) xaHOHHYeCKO#M [-0ro mopsxa;

2) nopmansHo#t [-oro nopsjka;

3) HOpMAJIbLHOM N-0r0 MOPSIAKA:

4)KaHOHMYECKOH N-0ro mopsiIKa.

. HopmansHas cucrema » ypasHenuit MOXeT GBITh CBEEHA:

1) x iuddepeHnranbHOMyY YpaBHEHHIO TFO6Or0 MOPSLIKA;
2) x nuddepeHIHaIEHOMY YPABHEHHMIO C TOCTOSHHBIMH KO3 dunresTamu;
3) iuddepennnaibHOMY YPABHEHHIO 1 -0T'0 MOPSIKA.




JIMCT BHeCEeHU s IOMOJHEeHUIT U M3MeHeHH il B pa00o41y10 MporpaMmy Qv CHUTIIAHbI

«Marematukay
(HaI/IMeHOBaHI/Ie )II/ICIII/IHJ'II/IHLI)

Ha 2024- 2025 y4eOHblii roj

Pabouas mporpamMmMa nepecMoTpeHa Ha 3acenanuu kadeapsl «CHCTEMbl aBTOMATU3HPOBAHHOTO
MIPOCKTUPOBAHUS U MOJICTTUPOBaHU», MpoTokosl Ne 9 or 15 ampens 2024 .

3aB. kadeapoii 7
JIOICHT. , K.II.H. //;ﬁ ol / B.B._CobGonesa /
y4d€Has CTECNICHb, YICHOC 3BaHNE {HOH c5) N.0. damumnus

B paGouyro mporpaMmmy BHOCSATCS CIEIYIOIINE H3MEHEHUS:

1. B 1n.8.1 BHeceH#bI ClieIyIonue U3MEHEHUSI:

a) bopucoga, JI. P. Matemaruka u ananu3 qanisix ¢ nogaepxkoit MS Excel u s3bika R : yuebnoe
noco6wue : [16+] / JI. P. Bopucosa, H. . Ceernosa, U. FO. Cenpix ; mon pen. U. 0. Cenpix ;
®uHaHcoBbIl yHUBepcuTeT npu IpaButensctBe Poccuiickoit @enepaunu. — Mocksa : [Ipomereit,
2023. — 728 c. : wi, Tadm., cxem., rpad. — Pexum pmocryma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=701041 (mata oOpamenus: 07.03.2024). —
bubmuorp. B kH. — ISBN 978-5-00172-445-2. — TeKcCT : 2JIeKTpOHHBIH.

0) UepkacoBa, B. A. Maremarnueckue Beiuucienus B Mathcad : yaeOHo-mMeToanueckoe nocodue
:[16+] / B. A. Yepkacona, U. A. ByoenmmukoBa. — Mocksa : Jlupekr-Menna, 2023. — 80 c. : wi. —
Pexxum nmoctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=699977
(mata obpamienus: 07.03.2024). — bubmuorp. B ku. — ISBN 978-5-4499-3804-6. — Tekcr :
3JIEKTPOHHBIMN.

CocraBuTeNH H3MESHEHHH 1 I[OHOJ'IHCHHfIZ /L B
CTapIIMi IPENO1aBaTeNb __“/W/ - [ U.A. YepenoBckas
ydeHasi CTeNeHb, yueHOe 3BaHHe ,/{ no HCh) N.0. damunus

[Tpencenarens MKH «CtpoutensctBo»
HanpaBJIeHHOCTh (Mpoduib) «HXeHepHbIe CHCTEMBI XKU3HE00ECTIEUEHUS B CTPOUTEIHCTBEY

JIOLIEHT, K.T.H. e i 4 | 1O0.A.AngyrauHoBa /
ydeHasl CTENeHb, yUeHOe 3BaHHe nogmés  “* N.0. Gamunus

« 15 » ampens _ 2024r.



JIneT BHeceHNsl 10NOJTHEHUI M U3MEHEeHNH B pa0o4yIo NporpaMmy AUCHHUILIHHBI

«Marematuka
(HamMeHOBaHWE TUCIIUTIIIIHBI )

Ha 2025-2026 yueOHbIH 1o

Pabouas mporpamma nepecMoTpeHa Ha 3acenanuu kadenpsl «CHUCTeMbl aBTOMAaTU3HUPOBAHHOTO
MIPOCKTUPOBAHUS U MOJICTTUPOBAHUS», MPpoTOokoI Ne 8 ot 22 anpensa 2025 .

3aBenyroumii kadenapoit CAITPuM ;/’/‘ B.B. CoGoneBa

B pabouyto mporpaMMy BHOCATCS CIIEIYIOIINE U3MEHEHUS:

8.2. IlepeyeHb HEOHXOMMOTO JIMIIEH3NOHHOTO H CBOGOTHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOT0
obecrieyeHusi, B TOM YHCJI€ 0Te4eCTBEHHOT0 ITPOU3BOACTBA, HCIOJIb3yeMOro MPH OCYIIeCTBIECHUH
o0pa3oBaTe/IbHOrO MpoLecca 1o AUCHHUIINHE

e 7-Zip;

e Adobe Acrobat Reader DC;

e Apache Open Office;

¢ VLC media player;

e Kaspersky Endpoint Security

¢ Yandex browser

8.3. [lepeyeHb cOBpeMeHHBIX NMPOPecCHOHATBHBIX 023 JTAHHBIX U HHGOPMATMOHHBIX
CIPABOYHBIX CHCTEM, JIOCTYMHBIX 00YYAKIIMMCS MPH OCBOECHUH TUCIIUTITHHBI

1. DnexTponHas nHOOPMAIMOHHO-00pa3oBaTeNbHAS cpeia Y HUBEpCUTETa
(http://moodle.aucu.ru).

2. DneKTpOHHO-OMOIMoTEeYHas cUCTeEMa « Y HUBEPCUTETCKast OMOIMOTEKa OHJIAMH)
(https://biblioclub.ru/).

3. DnekTpoHHO-OMONMHMoTeuHas cucreMa «[PRsmarty (http://www.iprbookshop.ru).

4. DnexTponHo-6udmoreunas cucrema «PROFob6pazoBanue» (https://profspo.ru/);

5. Koncynprant+ (http://www.consultant-urist.ru/).

1. DrnekrpoHHast ”HPOPMAIMOHHO-00pa3oBaTeIbHAS [Iporpammuoe obecnieuenue, 6e3 cpoka IeHCTBHA.
cpena Yausepcurera:(http://moodle.aucu.ru);
D. DnexTpoHHO-OMOMHOTeYHas cuctema «[PRsmart» 00O Komnanus «A# ITu Ap Menuay norosop Ne
(www.iprbookshop.ru). 11810/2411 ot 02.09.2024 r. (cpok neiicTBus —24
MecsIIa).
3. KoncynpranT + (http://www.consultant-urist.ru/). 000 UL «Koncynbrant Cepsuc» morosop Ne 197-K
ot 01.04.2025r. (cpok gevicTBust — go 01.04.2026r.).
4. ®enepanbHbI HHCTUTYT MPOMBIIIJIECHHON OmnnaitH pecypc co CBOOOHBIM JOCTYIIOM.
coocteennoctH (http://wwwl.fips.ru/)

CocraBuTenu U3MEHEHUIN U TOTIOJTHEHNN: (£ / P.A. Apcnanosa
pykoBoautenb OIIOII, noneHt

IIpencenarens MKH «CtpouTtenscTBo»
HarnpaBJIeHHOCTh (poduib) «IHKEeHEepHbIE CUCTEMBI
AKHU3HEOOECIIEUEeHUS B CTPOUTEIILCTBE»
JOLICHT 7 S P.A. ApcnanoBa

A
|'r//

« 22 » ampens 2025r.
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